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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to the development of prediction rules that can be used to accurately model the 
variable regions (V-regions) of antibodies. The development of these rules and their application in the predictive mo- 
lecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies enables changing of the 
surface, i.e., resurfacing, of these monoclonal antibody V-regions to replicate the surface characteristics found on 
human antibody V-regions. This method of resurfacing non-human monoclonal antibody V-regions to resemble human 

10 antibody V-regions is expected to permit the production of functional altered antibodies, which retain the binding pa- 
rameters of the original non-human monoclonal antibody, with improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 

15 

General Background of Antibodies 

[0002] Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of human 
disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high affinity antibodies. 

20 Invariably, the introduction of murine or other rodent antibodies into humans results in the production of a human anti- 
mouse antibody (HAMA) response due to the presentation of a foreign protein in the body. The production of HAMA 
in patients can result from the introduction of foreign antibody in a single dose or from extended use in therapy, for 
example, for the treatment of cancer. Extended use of murine antibody is generally limited to a term of days or weeks 
in patients before concerns of anaphylaxis arise. Moreover, once HAMA has developed in a patient, future use of 

25 murine antibodies for diagnostic or therapeutic purposes is often precluded for the same reasons. 

[0003] Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly suc- 
cessful for a number of reasons. The production in vitrooi human monoclonals rarely results in high affinity antibodies. 
In vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to the broad spectrum 
of reactive antibodies produced in vivo through direct immunization of mice. Additionally, in humans, immune tolerance 

30 prevents the successful generation of antibodies to self-antigens. All of these factors have contributed to the search 
for ways to modify the structures of murine monoclonal antibodies to improve their use in patients. Many investigators 
have attempted to alter, reshape or humanize murine monoclonal antibodies in an effort to improve the therapeutic 
application of these molecules in patients. 

35 Strategies of Antibody Humanization 

[0004] The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. et al. (Bobrzecka, K., Konieczny, L., Laidler, 
P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-155) and by Konieczny et al. (Konieczny, L., Bobrzecka, 
40 K., Laidler, P. and Rybarska, J. (1981), Haematologia 14 (I), pp. 95-99). In those reports, the protein subunits of anti- 
bodies, rabbit Fab fragments and human Fc fragments, were joined through protein disulfide bonds to form new, artificial 
protein molecules or chimeric antibodies. 

[0005] Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding mouse 
antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain (HC) constant 
45 domains to permit expression of the first recombinant "near-human" antibody (chimeric antibody) product (Morrison, 
S.L., Johnson, M.J., Herzenberg, L.A. and Oi, V.T (1984), Proc. Natl, Acad. Sci. U.S.A. 81, pp. 6851-6855). 
[0006] The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A. F., Wheeler, 
R.H., Trang, J., Haynes, A., Rogers, K., Harvey, E.B., Sun, L., Ghrayeb, J. and Khazaeli, M.B. (1989), Proc. Natl. Acad. 
Sci. 86, pp. 4220-4224). 

so [0007] Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic in 
man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed against the 
murine V-region and can also be directed against the novel V-region/C- region (constant region) junctions present in 
recombinant chimeric antibodies. 

[0008] To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA se- 
55 quences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine monoclonal 
antibodies have been grafted by molecular means in the DNA sequences encoding the frameworks of human antibody 
heavy and light chains (Jones, P.T., Dear, P.H., Foote, J., Neuberger, M.S. and Winter, G. (1986), Nature 321, pp. 
522-525; Riechmann, L., Clark, M., Waldmann, H. and Winter, G. (1988), Nature 332, pp. 323-327). The expressed 
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recombinant products called reshaped or humanized antibodies are comprised of the framework of a human antibody 
light or heavy chain and the antigen recognition portions, CDR's, of a murine monoclonal antibody. Several patent 
applications have been filed in this area including, for example, European Patent Application, Publication No. 0239400; 
European Patent Application, Publication Nos. 0438310A1 and 0438310A2; International Patent Publication No. WO 
5 91/09967; and International Patent Publication No. WO 90/07861 . 

[0009] However, it is questionable whether European Patent Application (EP), Publication No. 0239400 is truly en- 
abling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR loops at the 
antibody combining site. 

[0010] EP Publication Nos. 043831 0A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by protecting 
10 the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain (HC) V-regions. 
These V-region frameworks should show a high degree of sequence similarity with the frameworks of the murine 
monoclonal antibody and present the CDR's in the appropriate configu ration. However, the criteria for sequence match- 
ing are no more sophisticated than simple homology searching of the antibody protein or DNA databases. 
[0011] International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in EP 
15 Publication No. 0239400. In International Patent Publication No. WO 91/09967, homology of the donor sequences and 
the acceptor framework is not important, rather it discloses that a selected set of residues in the LC and HC are critically 
important to humanization. The ability to make changes at these positions is the basis of International Patent Publication 
No. WO 91/09967. 

[0012] International Patent Publication No. WO 90/07861 proposes four important criteria for designing humanized 
20 antibodies. 1 ) Homology between human acceptor and non-human donor sequences. 2) Use donor rather than acceptor 
amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework amino acids at positions 
adjacent to the CDR. 4) Use donor amino acids at framework positions where the sidechain atom is within 3 x 1 0* 10 
(3 Angstroms) of the CDR in a 3-D model. The first antibody humanized by this method retained less than 1/3 the 
affinity of the original monoclonal antibody. 
25 [0013] None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is no guar- 
antee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-regions and ii) 
accurate prediction of the CDR-framework interactions are key to faithful reproduction of the antigen binding contacts. 
[0014] The above methods do not offer a general solution to solving the issues surrounding antibody humanization, 
30 rather the methods as outlined in each reference above involve a substantial amount of trial and error searching to 
obtain the desired affinity in thefinal humanized product. More importantly, there is no guarantee that corrective changes 
in framework amino acids will leave the reshaped V-regions resembling the surface character of a truly human antibody. 
Therefore, it can be argued that antibodies humanized by the above methods may be immunogenic in man. 

55 Antigenicity of Antibodies 

[0015] The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced into humans can be viewed as a surface phenomenon. In general one can view the immune system as scanning 
the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens-up' in the circulation 
40 then internal residues can be presented to the immune system. On the other hand, if the F v portion is stable and tightly 
packed then only the surface residues presented by the V-regions and the interface between the V L and V H regions 
will be 'scanned'. 

Surface Reshaping or Resurfacing of Antibodies 

45 

[0016] The notion of surface presentation of proteins to the immune system raises the prospect of redesigning murine 
monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are accessible at the 
surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal antibodies to reduce their im- 
munogenicity could be beneficial in maintaining the avidity of the original monoclonal antibody in the reshaped version, 
50 because the natural framework-CD R interactions are retained. The value of maintaining the integrity of the frame- 
work-CDR interactions has been illustrated as summarized below. 

[0017] In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 (anti- 
human CD4), were generated (Gorman, S.D., Clark, M.R., Routledge, E.G., Cobbold, S.P. and Waldmann, H. (1991), 
Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185). In one version, pV H NEW/C G1 , the acceptor V H framework was from 
55 the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 V H . While in the second 
version, pV H KOL/C G1 , the acceptor V H framework was from the human KOL antibody, which has 72% identical residues 
to Campath-9 V H . Each reshaped antibody contained the identical V L domain from the human REI antibody sequence. 
However, the recombinant product of pV H KOL/C G1 had an avidity for CD4 that was substantially greater than the 
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product of pV H NEW/C G1 . The authors proposed a reshaping strategy where human sequences, that are highly homol- 
ogous to the rodent antibody of interest, are transferred, by in vitro mutagenesis, into the rodent V-region to create a 
"bestfif reshaped antibody. This strategy uses the term "bestfit" to describe the modeling process, however, there is 
no quantitative formula employed to assess "bestfit", and so in effect, the process is subjective. Additionally, there is 
5 no resurfacing concept presented in that paper. 

[0018] The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed resi- 
dues in the antibody framework regions which differ from those of human origin is discussed in a recent paper (Padlan, 
E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two antibody structures, 
KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments of these two antibodies 
10 have been elucidated to high resolution. The solvent accessibility of the exposed framework residues in the variable 
domains of these two antibodies were compared to a sequence database of human and murine antibody V-region 
subgroups. On the basis of his findings, Padlan proposed to reduce the antigenicity of allogeneic variable domains 
[murine V-regions], through replacement of the exposed residues in the framework regions with residues usually found 
in human antibodies. In murine sequences with the highest similarity to a given human sequence, the number of chang- 
es necessary to "humanize" a murine V-region surface would range from 6-15 amino acid changes per V-region. This 
reference suggests how to convert one antibody surface into another but no general method is developed. Application 
of the procedure is provided by two examples, a worst-case and a best-case. 

Worst Case: 

[0019] Among the representative murine kappa V L sequences examined for which its autologous V H has been se- 
quenced, S1 07V L has the most residues that need to be replaced to humanize it. S1 07V L is most similar to the members 
of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to be replaced are those 
at positions 9, 10, 14, 15, 16, 17, 18, 22, 41 , 63, 80, 83, 85, 100 and 106. Murine V-region S107V H is most similar in 
its framework to the members of the human subgroup VHIII and JH6. The exposed or partially exposed residues in 
S107V H that need to be replaced are those at positions 3, 40, 68, 73, 75, 76, 82b and 89. A total of 23 residues need 
to be replaced to humanize the variable domains of S107. 

Best Case: 

[0020] Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21 V H has the least number of residues that need to be replaced to humanize it. MOPC21 V H is most similar in 
its framework to the members of the human subgroup HIM and JH6. The exposed or partially exposed residues that 
need to be replaced are those at positions 1 , 42, 74, 82a, 84, 89 and 1 08. MOPC21 V L is most similar in its framework 
to human subgroup VKIV and JK4. The exposed or partially exposed residues that need to be replaced are those at 
positions 1 , 9, 1 2, 15, 22, 41 , 63, 68, 83 and 85. A total of 1 7 amino acids need to be replaced to humanize the variable 
domains of MOPC21 . 

[0021] Of the light chains in the Best- and Worst-Case examples cited above, S1 07V L required changes at 1 5 posi- 
tions and MOPC21 V L required changes at 10 positions. Only seven of the changes are common to both of these light 
chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to be replaced to humanize 
the respective V-regions, S107V H required changes at 8 positions and MOPC21V H required changes at 7 positions. 
In this instance, only one position is common to both of these heavy chain sequences (see residues in boldface). 
[0022] An analysis of S107 V-regions alone would not have led to the prediction of which residues to change in 
MOPC21 . The reason for this is that the surface residues in Padlan's analysis are only determined by reference to the 
crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an amino acid at 
a particular position on that crystal structure is a continuous gradient of change, e.g., the fractional solvent accessibility 
values (Padlan, E.A. (1990), Molecular Immunology 28, pp. 489-498) were computed, where: 0 to 0.2 = completely 
buried, 0.2 to 0,4 = mostly buried, 0.4 to 0.6 = partly buried/partiy exposed, 0.6 to 0.8 = mostly exposed, and 0.8 or 
above = completely exposed. By limiting the analysis of exposed surface residues to a single crystal structure and by 
superimposing a broad range of solvent accessibility ratios on exposed residues, such a modeling strategy could be 
expected to have a wide margin of error in its calculations. This model fails to take into account the great majority of 
structural information available in the database for other antibody crystal structures. 

SUMMARY OF THE INVENTION 

[0023] Accordingly, it is an object of this invention to provide humanized rodent antibodies or fragments thereof, and 
in particular, humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. This and other objects have been attained by providing a method of 
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producing paired peptides which may or may not be covalently bonded via a disulfide bond or peptide linker, and which 
comprise humanized heavy and light chains of a rodent antibody variable region, said method comprising: 

(a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 
s ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 

and light chain surface exposed framework positions; 

(b) defining for a rodent antibody variable region a set of heavy and light chain surface exposed amino acid residues 
using said set of surface exposed framework positions generated in said step (a); 

(c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 
10 exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 

defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent variable region, said set of heavy and light chain surface 
exposed amino acid residues defined in said step (b) with said human set of heavy and light chain surface exposed 
amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody and of said variable 
region of said rodent antibody resulting from the substituting specified in said step (d); 

(f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 
from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 

so determining regions of said rodent variable region; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 

(h) replacing the set of rodent antibody variable region surface exposed amino acid residues defined in said step 
(b) with the humanizing set of surface exposed amino acid residues defined in said step (g); and 

25 (i) producing said paired peptides, 

wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (f) amino acid residues from 
30 said sets identified in said steps (b) and (c) that are within 5x10- 10 m (5 Angstroms) of any atom of any residue of the 
complementarity determining regions of said variable region to be humanized are identified. 

[0024] Also provided is a method of producing a humanized rodent antibody or fragment thereof by resurfacing, said 
method comprising: 

35 (a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 

ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 
and light chain surface exposed framework positions; 

(b) defining for a rodent antibody or fragment thereof a set of variable region heavy and light chain surface exposed 
amino acid residues using said set of surface exposed framework positions generated in said step (a); 
40 (c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 

exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 
defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent antibody or fragment thereof, said set of heavy and 
45 light chain surface exposed amino acid residues defined in said step (b) with said human set of heavy and light 

chain surface exposed amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody or fragment thereof and 
of said variable region of said rodent antibody or fragment thereof resulting from the substituting specified in said 
step (d); 

50 (f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 

from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 
determining regions of said rodent antibody or fragment thereof; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 
55 (h) replacing the set of rodent antibody surface exposed amino acid residues defined in said step (b) with the 

humanizing set of surface exposed amino acid residues defined in said step (g); and 

(i) producing said humanized antibody or fragment thereof; 
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wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (f) amino acid residues from 
said sets identified in said steps (b) and (c) that are within 5x10- 10 m (5 Angstroms) of any atom of any residue of the 
s complementarity determining regions of said rodent antibody or fragment thereof to be humanized are identified. 

[0025] In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most preferably 
murine antibody N901 . 



BRIEF DESCRIPTION OF THE FIGURES 

10 

[0026] 



Figure 1 shows an algorithm that can be used for constructing a three-dimenensional model of the rodent antibody 
variable region. 

15 Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment thereof 

according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v structures, 
mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Philosophy 
Thesis, University of Oxford, United Kingdom, 1991), D1 .3 (Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. and Poljak, 

20 r.j. (1986), Science 233, pp. 747-753), 3D6 (Grunow, R., Jahn, S., Porstman, T, Kiessig, T., Steinkeller, H., 

Steindl, F., Mattanovich, D., Gurtler, L, Deinhardt, F., Katinger, H. and von R. p B. (1988), J. Immunol. Meth. 106, 
pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L. and Petsko, G.A. (1990), 
Proc. Natl. Acad. Sci. U.S.A. 87, pp, 338-342) are not yet present in the Brookhaven database. The other structures 
used were: 2hfl (Sheriff, S. p Silverton, E.W., Padlan, E.A., Cohen, G.H., Smith-Gill, S.J., Finzel, B.C. and Davies, 

25 D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E., Silverton, E., Sheriff, S., Cohen, 

G,, Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 5938-5942), 2fbj (Mainhart, C.R., 
Potter, M. and Feldmann, R.J. (1984), Mol. Immunol. 21, pp. 469-478), 3fab (Saul, F.A., Amzel, L.M. and Poljak, 
R.J. (1978), J. Biol. Chem. 253, pp. 585-597), 4fab (Herron, J., He, X,, Mason, M., Voss, E. and Edmunson, A. 
(1989), Proteins: Struct., Funct., Genet. 5, pp. 271-280), 2mcp (Segal, D., Padlan, E., Cohen, G., Rudikoff, S., 

30 Potter, M. and Davies, D. (1974), Proc. Natl. Acad. Sci. U.S.A. 71 , pp. 4298 ), 2fb4 (Marquart, M. Deisenhofer, J. 

and Huber, R. (1980), J. Mol. Biol. 141, pp. 369-391), and 1f19 (Lascombe, M. Alzari, P., Boulot, G., Salujian, P., 
Tougard, P., Berek, C, Haba, S., Rosen, E., Nisonof, A. and Poljak, R. (1989), Proc. Natl. Acad. Sci, U.S.A. 86, 
p. 607). These structures are designated by their Brookhaven entry code. The sequence numbering used here is 
described in Figures 4A and 4B. Figure 3A graphically shows the relative accessibility for the heavy chain and 

35 Figure 3B graphically shows the relative accessibility for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Sequences 
are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Moi. Biol. 141, pp. 
369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H., 
Meindl, A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res. pp. 6499-6513) and H(G36005) 

40 (Schroeder, H. and Wang, J. (1 990), Proc. Natl. Acad. Sci. U.S.A. 87), and reshaped N901 using these sequences. 

6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., 
Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., 
Galili, N., Link, M., Sites, D. and Sklar, J. (1 988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these 
sequences. The numbering is the same as used in the antibody modelling program ABM (trademark for commercial 

45 software, Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence ho- 

mology as used by Padlan et al. (Kabat, E.A., Wu, T.T, Reid-Miller, M., Perry, H.M. and Gottesman, K.S, (1987), 
Sequences of Proteins of Immunological Interest, U.S. Department of Health and Human Services, Fourth Edition). 
The sequence changes which have to be introduced in order to resurface N901 with a given sequence are marked 
with bars, back-mutations as determined from F v models are marked with stars. The sequence homology of given 

so sequences to N901 are shown in brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody p-barrel, coordinates determined by iterative multiple fitting of eight 
antibody structures. Strands 7 and 8 comprise the lake off' positions for CDR H3 and are not included in the fitting 
of V L and V H regions. 

Figure 6 is a plot of RMS deviation from the mean of the eight 0-sheet strands comprising the framework. The 
55 RMS was calculated from structures F19.9, 4-4-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. N,Ca, 

C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most disordered 
residues are all the residues of strand HFR4, the last residue of LFR1 , and the first and last residue of HFR2. The 
nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 , LFR2 - #2, LFR3 - #3, LFR4 - #4, 



6 



EP0 592 106 B1 



HFR1 - #5, HFR2 - #6, HFR3 - #7, HFRS4 - #8. 

Figure 7 is a flowchart of the overall modelling protocol known as CAMAL. 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 2. The 
loops are positioned after global framework fit. This does not represent the best local least squares fit, but shows 

5 how the loops are positioned globally onto the framework. 

Figures 9Ato 9D are stereo (N,C-a,C,0) representations of crystal structures and models of D1 .3, 3671 and Gloop- 
2 variable domain and 0- barrel strands described in Example 2. Crystal structures are shown with open bonds, 
model with solid bonds. The difference between the 3D6-H3 in the model and the crystal structure is due to a 5-7° 
twist in the extended 0-sheet conformation of this loop, Figure 9A: D1.3, Figure 9B: 36-71 , Figure 9C: Gloop-2, 

10 Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. (Kabat, 
E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological 
Interest. U.S. Department of Health and Human Services, Fourth Edition). 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0027] The existence of specific, yet different, surface patches in murine and human antibodies may be the origin of 
the inherited immunogenicity of murine antibodies in humans. Statistical analysis of a database of unique human and 
murine antibody F v fragments has revealed that certain combinations of residues in exposed surface positions are 

20 specific for human and murine sequences. The combinations are not the same in human and murine F v domains. 
However, it is possible to define families of surface residues for the two species of antibodies. These families reveal 
a novel method for the "humanization" or reshaping of murine antibodies. Humanization is the modification of the 
solvent accessible surface of a non-human antibody or fragment thereof to resemble the surface of a chosen human 
antibody or fragment thereof such that the modified non-human antibody or fragment thereof exhibits lower immuno- 

25 genicity when administered to humans. Such a process applies in the present application to antibody variable regions 
but could equally well apply to any other antibody fragment. The method is considered to be generally applicable to 
humanization of rodent antibodies. 

[0028] According to the present invention, a statistical analysis is presented which is based on accessibility calculated 
for a range of antibody crystal structures. When this information is applied to an antibody sequence database, it is 
30 possible to discriminate between human and murine antibodies at the sequence level purely on the basis of their 
surface residue profiles. 

Rational Resurfacing Approach 

35 [0029] There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point, construction of a three-dimensional model of a rodent variable region by 
known methods; 

2) A large number (e.g., twelve) of antibody F v or Fab fragment x-ray crystallographic structures are analyzed to 
40 produce an unambiguous set of surface exposed amino acid residues that will be positionally identical for a majority 

(98%) of antibodies. The set is produced by identifying all those residues whose solvent accessibility is above a 
given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, W. 
and Sander, C. (1 983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type 
to predict sidechain positions as is described below in more detail; 
45 3) Using a complete human antibody database, the best set of human heavy and light chain surface exposed 

amino acid residues is selected on the basis of their closest identity to the set of surface amino acid residues of 
the murine antibody; 

4) In order to retain the conformational structure of the CDRs of the rodent antibody, replacement of any human 
surface exposed amino acid with the original rodent surface exposed amino acid residue is carried out whenever 
so a surface residue is calculated from the three-dimensional model to be within 5 Angstroms of a CDR residue. 

[0030] The general resurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface residues changed 
from rodent (dark grey circles) to the closest human pattern (light grey circles). This should remove the antigenicity of 
55 the rodent antibody. In the second stage, surface residues within 5x10" 10 m (5 Angstroms) of the CDRs are replaced 
with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

[0031] The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suitable 
antibody fragments that can be used can readily be determined by the skilled artisan. Examples of some suitable 
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fragments include a single chain antibody (SCA), an antibody F v fragment, Fab fragment, Fab 2 fragment, Fab' fragment, 
or other portion of an antibody comprising the binding site thereof. 

[0032] According to the present invention, an important step in the method for determining how to modify a rodent 
antibody or fragment thereof by resurfacing is to determine the conformational structure of the variable region of the 
5 rodent antibody or fragment thereof to be humanized by constructing a three-dimensional model of the rodent antibody 
variable region. This can be done by known methods such as those described, for example, in Martin et al. (Martin, A. 
C.R., Cheetham, J.C. and Rees, A.R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 9268-9272; Methods in Enzymology 
(1991), 203, pp. 121-152) and as described in detail in Example 2. 

[0033] Martin et al. describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
10 antibodies equally well. The present inventors therefore expect that, based on sequence similarity between antibodies 
of different species (Kabat, E.A. Segments of Proteins of Immunological Interest, National Institutes of Health, U.S.A. 
1 991 ), the algorithm will work equally well for rat and other rodent antibodies. 

[0034] Briefly, the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an antibody 
to be modelled is selected on the basis of sequence homology and constructed by a least squares fit onto the six 
*5 conserved strands of the variable region (3-barrel. Light and heavy chain complementarity determining regions are 
constructed using a combination of canonical structures (Chothia, C. and Lesk, A.M. (1987), J. Molec. Bio. 196, pp. 
901 -91 7), database searching and conformational searching. Detailed descriptions of these methods are described in 
Example 2 herein and in the above two references (Martin et al. 1989 and 1991). 

[0035] According to the present invention, another three-dimensional model is also constructed. The other three- 
20 dimensional model is of the rodent antibody variable region having human antibody surface amino acid residues sub- 
stituted therein at particular rodent antibody surface residue positions. 

[0036] This other three-dimensional model is constructed by carrying out the series of steps described next. 
[0037] The first of the steps is to generate sequence alignments from relative accessibility distributions from x-ray 
crystallographic structures of a sufficient number of antibody variable region heavy and light chains to give a set of 
25 framework positions of surface exposed amino acid residues which is identical in a majority (98%) of the variable 
regions. 

[0038] As used herein, the term "framework" means the antibody variable region from which the complementarity 
determining regions have been excluded. 

[0039] "Complementarity determining regions" means those amino acid sequences corresponding to the following 
30 numbering system as defined by Kabat, E.A. (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991). 





Light Chain 


L1 


residues 


24-34 




Light Chain 


L2 


residues 


50-56 




Light Chain 


L3 


residues 


89-97 




Heavy Chain 


H1 


residues 


31-358 


35 


Heavy Chain 


H2 


residues 


50-58 




Heavy Chain 


H3 


residues 


95-102 



[0040] A sufficient number of rodent antibody fragments that need to be analyzed in order to produce the set of 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan through 
routine experimentation using a database of antibody sequences. Thus, this step can be conducted using suitable 

40 databases now in existence or later compiled. 

[0041] The x-ray crystallographic structures are used to determine relative accessibility distributions of surface ex- 
posed amino acid residues. The relative accessibility distributions identify all those residues whose solvent accessibility 
is above a given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, 
W. and Sander C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type. 

45 [0042] The relative accessibility distributions determined from the x-ray crystallographic structures can then be used 
to generate sequence alignments which give a set of framework positions of surface exposed amino acid residues 
which is identical in a majority (98%) of the variable regions. 

[0043] The set of framework positions of surface exposed amino acid residues for the variable regions of murine 
antibodies is shown in Table 1 , set forth in Example 1 , and was produced using the sequence alignments and acces- 

50 sibility distributions shown in Figures 3A and 3B. 

[0044] Once a set of framework positions of surface exposed amino acid residues for the variable regions of the 
rodent antibodies have been generated, the surface exposed residues of the heavy and light chain pair of the rodent 
antibody, or fragment thereof, to be humanized can be identified using an alignment procedure such as that described 
in Example 1 and shown in Figures 3 A and 3B. This defines a set of surface exposed amino acid residues of a heavy 

55 and light chain pair of a rodent antibody or antibody fragment to be humanized. 

[0045] Next, a complete human antibody sequence database is used to identify a set of surface exposed amino acid 
residues from a human antibody variable region that have the closest positional identity to the set of surface exposed 
amino acid residues of the variable region of the rodent antibody that is to be humanized. The set of surface exposed 
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amino acid residues from the human antibodies can be separately identified for a heavy chain and for a light chain that 
are not naturally paired and/or a set can be identified from a natural human heavy and light chain pair, that is, a pair 
originating from a single B cell or hybridoma clone. Preferably, the set is one from a natural human heavy and light 
chain pair. 

5 [0046] A humanized rodent antibody that gives the appearance of a human antibody is then predicted by substituting 
the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be humanized with the 
set of surface exposed amino acid residues from the human antibody. 

[0047] A three-dimensional model can then be constructed from the resulting, fully substituted variable region of the 
rodent antibody or fragment thereof. The three-dimensional model is constructed using the same known methods 

10 mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

[0048] While the antigenicity of this fully "resurfaced" or humanized antibody should be removed, an additional factor 
to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes in the framework of 
the variable domain introduced through resurfacing can influence the conformation of the CDR loops and therefore 
antigen binding of the antibody. According to the present invention, this problem is removed by the next step which is 

is to identify, by means of a comparison of both of the above-described three-dimensional models of the rodent antibody 
variable region, any residues from the set of surface exposed amino acid residues of the variable region heavy and 
light chain pair of the human antibody identified that are within 5 Angstroms of any atom of any residue of the rodent 
antibody or antibody fragment complementarity determining regions (CDRs). 

[0049] Any residue(s) so identified is then changed back from the human to the original rodent amino acid residue(s). 
20 [0050] The results of this method can then be applied to a particular rodent antibody by well known methods. Brief iy, 
genes for the humanized variable heavy and light chain regions are constructed using standard recombinant DNA 
methods (Sambrook, J., Frrtsch, E.F. and Maniatis, T (1989), Molecular Cloning, Second Edition). For example, a PCR 
method can be used (Daugherty et al. (1991), Nucleic Acids Research 19, pp. 2471-2476). 

[0051] Variable heavy chain or variable light chain gene constructs are subcloned into appropriate expression vec- 
25 tors. Suitable expression vectors contain either a human gamma or human kappa constant region gene, a suitable 
promoter, a sequence coding for a human immunoglobulin leader peptide (for example: met-gly-trp-ser-cys-ile-ile-leu- 
phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39), Olandi et al. (1989), PNAS 86, pp. 3833-3837), and a drug selectable 
marker. 

[0052] Heavy and light chain expression plasmidscan be co-transfected, for example, by electroporation into suitable 
30 cells, for example, SP2/0 cells, and selected with an appropriate drug, G41 8, for example. Screening for intact antibody 
can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain 
antibody, and light chains are detected with, for example, goat ant i- human antibody conjugated to alkaline phosphatase. 
[0053] As another approach, light chain constructs aretransfected, for example, by electroporation into suitable cells, 
for example, SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression can be ac- 
35 complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain antibody, and 
light chains are detected with, for example, goat anti-human antibody conjugated to alkaline phosphatase. 
[0054] A light chain producing line is then used as a host to electroporate in the heavy chain construct. The heavy 
chain plasmid is co-transfected with a plasmid containing the gene coding for another drug marker, for example, neo- 
mycin resistance and selected in the presence of the drug G418. Screening for intact antibody is accomplished by 
40 ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected with, for example, goat 
anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

45 [0055] The superiority of the presently claimed method for determining how to modify a rodent antibody or fragment 
thereof by resurfacing in order to produce a humanized rodent antibody will now be described by reference to the 
following example and comparative examples which are illustrative and are not meant to limit the present invention. 



50 



A) Analysis for Murine Antibodies 



[0056] In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystal log rap hie structures obtained from the 
Brookhaven database (Bernstein, R, Koetzle, T, Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., Shi- 
manouchi, T. and Tasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542). The relative accessibility was calculated using 
55 the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch, W. and Sander, 
C. (1983), Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atomic radii are specified 
for every atom. A residue was defined as being surface accessible when the relative accessibility was greater than 
30%. The alignment positions of these residues were conserved in all twelve structures (98% identity). Surface acces- 
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sible framework positions constitute 40% of the F v surface area. The remaining surface accessible residues are in the 
CDRs and in the interdomain C-terminal region. Figures 3A and 3B show a sequence alignment of the twelve crystal 
structures, the average relative accessibility, and the 30% accessibility cutoff. Figure 3A shows the alignments relative 
accessibility for the twelve antibody light chains and Figure 3B shows the alignments and relative accessibility for the 
5 antibody heavy chains. 

[0057] The surface accessible framework positions were mapped onto a database of unique human and mouse F v 
sequences (see lists at the end of this Example). The frequency of particular residues in each of these positions is 
shown in Table 1 . Only residue frequencies higher than 5% are listed. 



10 




Table 1 : 






Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 




be conserved which leads to the hyphothesis that immunogenecity arises from a specific combination of these 




surface residues. The sequence numbering is explained in Figures 3A and 3B. 


15 


Light chain 




Position 


Human 


Mouse 




1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 




3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


20 


5 


T61 L37 


T87 




9 


P 26 S26 G 17 A 14 L 7 


S36A29L17P5 




15 


P 62 V25 L 12 


L 47 P 30 V 8 A 7 




18 


R57S 18T13 P6 


R 38 K 22 S 13 Q 12 T 9 




46 


P 94 


P 82 S 9 


25 


47 


G 89 


G71 D 18 




51 


K43 R31 


K70Q 13 R8T5 




63 


G 91 


G 98 




66 


D 43 S 25 A 9 


D 38 A 26 S 26 


30 


73 


S 96 


S 90 I 5 




76 


D43T18S 16 E 15 


D67S 15 A5K5 




86 


P44A27S17T8 


A50P11T8E7Q6 




87 


E 71 D 11 G7 


E91 D6 




111 


K 74 R 12 N 6 


K93 


35 


115 


K 54 L 40 


K87L5 




116 


R 60 G 33 S 5 


R 89 G 9 




117 


Q 50 T 37 E 6 P 6 


A 74 Q 14 P 5 R 5 




Heavy chain 


40 


Position 


Human 


Mouse 




118 


E 47 Q 46 


E 59 Q 29 D 1 0 




120 


Q 83 T 7 


Q 68 K 26 




122 


V59 L 15 Q 13 


Q 57 V 27 L 5 K 5 


45 


126 


G 54 A 23 P 1 8 


G 36 P 30 A 29 




127 


G 53 E 22 AMD 7 


E 45 G 43 S 6 




128 


L61 V31 F 7 


L 96 




130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


50 


131 


P 95 


P 91 A 5 




132 


G 74 S 16 T 7 


G 82 S 17 




136 


R 53 K 23 S 1 7 T 7 


K66S 17 R 13 




143 


G 96 


G 98 




145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


55 


160 


P 84 S 1 0 


P 89 H 7 




161 


G 93 


G 71 E 24 




162 


K 76 Q 10 R 8 


K50Q30N 10 H 5 
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Table 1 : (continued) 





Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 




be conserved which leads to the hyphothesis that immunogenecity arises from a specific combination of these 


5 


surface residues. The sequence numbering is explained in Figures 3A and 3B. 




Heavy chain 




Position 


Human 


Mouse 




183 


D26P25A17Q10T7 


E31 P22D17A12Q 11 


10 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 




186 


K 53 Q 22 R 7 N 5 


K83Q7 




187 


G66S21 T5 


G 62 S 18 D 10 




195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 


15 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S 46 K34 Q 11 




208 


R46T18K 17D6 


T55 R26 K8 




209 


A50 P21 S 13T8 


S 67 A 14T 11 




210 


E46A18D13S9Z8V5 


E 88 D 7 


20 


212 


T91 


T 53 S 43 




222 


G17D11 P10Y9VN8 


D 67 A 1 8 



[0058] None of the entire combinations of surface residues in the human sequences are found in the murine se- 
quences and vice versa (see lists at the end of this Example). However, the residues in individual positions appear to 
25 be conserved (see Table 1). There are few residues which differ significantly between the species; these are at positions 
54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 216 is a non conservative 
(V to Y) mutation. Differences between human and murine antigenicities are therefore believed to arise from the com- 
binations of residues in these positions. 

[0059] In order to determine whether the mouse sequences are more distantly related to human F v sequences than 
30 to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matrix (Dayhoff, M., Barker, W. 
and Hunt, L. (1983), Meth, Enz. 91, pp. 524-545). The homology was calculated between all the sequences in a pool 
of both human and mouse sequence patches made up of the surface accessible residues. The data was then repre- 
sented as a density map (not shown) in which the sequences are plotted against each other. The density map can be 
used to discriminate "murine surfaces" from "human surfaces". 

35 

B) Reshaping of Antibody N901 



[0060] In order to test the resurfacing approach suggested by the above analysis, three humanization experiments 
were set up. 1) Traditional loop grafting (Verhoeyen, M.E., Saunders, J.A., Broderick, E.L., Eida, S J. and Badley, R. 
A. (1 991 ), Disease markers 9, pp. 3-4) onto a human F v framework of known structure (KOL). 2) Resurfacing approach 
using most similar chain. 3) Resurfacing approach using human sequences with most similar surface residues. 
[0061] The antibody used was the murine antr-N901 antibody (Griffin et al. (1983), J. Imm. 130, pp. 2947-2951). The 
anti-N901 antibody (also referred to herein as the "N901 antibody") is available commercially from Coulter Corporation 
under the name NKH-1 . 

[0062] The alignment of the light chain sequences and heavy chain sequences in Figures 4A and 4B, respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 
[0063] Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Se- 
quences are: 1) Original rodent N901 . 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, 
pp. 369-391 ) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H ., Meindl, 
A., Combriato.G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-6513) and H(G36005) (Schroeder, 
H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using these sequences. 6+7) Most 
homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Po- 
helnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., Galili, N., Link, M., 
Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these sequences. The num- 
bering is the same as used in the antibody modelling program ABM (ABM is a trademark for commercial software, 
Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence homology as used 
by Padlan et al. (Kabat, E.A., Wu, T.T, Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins 
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of Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition). The sequence changes 
which have to be introduced in order to reshape N901 with a given sequence are marked with bars, and back-mutations 
as determined from F v models are marked with stars. The sequence homology of a given sequence to N901 is shown 
in brackets after each sequence. 

5 

(1) Classical Humanlzatlon 

[0064] In classical humanization the rationale is to graft the rodent CDR's onto a framework of known structure, such 
that CDR-framework interactions can be accurately monitored by homology modelling. The model of the humanized 
to antibody is compared to that of the original rodent antibody, and possible CDR interacting framework residues are back 
mutated (marked with in alignment) in order to retain the three-dimensional shape of the CDR's. In this example the 
antibody KOL was used, giving a low homology score of only 77 and 46 in the heavy and light chains respectively. 



15 



40 



45 



50 



(2) Most Similar Chain Resurfacing 



[0065] A database of nonredundant human antibody sequences was compiled from available protein and nucleotide 
sequences. A total of 164 H and 129 L chains were sampled. 

[0066] Each of the rodent chains, L and H, were then matched and the most similar human sequence found inde- 
pendently (G36005/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87); Klobeck, H., Meindl, 
20 A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-6513). Surface residues, as 
outlined in Table 1 , were then changed in the rodent sequences to match those of the human sequences. Subsequently 
a model was built of the resurfaced antibody and compared to the model of the original rodent antibody and back 
mutation of any CDR interacting residues was performed. 

25 (3) Most Similar Surface Replacement According to the Present Invention 

[0067] This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above. 

[0068] The same procedure of surface mutation and subsequent back mutation was performed as in the previous 
30 methods. In this case the chosen sequences were PL0123/KV4B (Bird, J., Galili, N., Link, M., Sites, D. and Sklar, J. 
(1988), J. Exp. Med. 168, pp. 229-245); Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Pohelnz, H. and 
Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529). 

[0069] The following lists show the surface residue patterns in mouse and human light and heavy chain antibody 
variable regions. The sequences are ordered on similarity to one another. There are no pattern matches between 
35 mouse and human sequences although there are matches within a species. 



55 
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MOUSE LIGHT CHAIN SURFACE PATCHES 



1 KV5ESM0USE 

2 PL0101 

3 NS1F19L 

4 KV5USHOUSB 

5 MUSIGLDD 

6 PL0220 

7 KV5J5MOUSB 
3 MUSIGXABB 
9 MUSIGXCLG 

10 MUSIGGVJ2 

11 MUSIGKCRH 

12 HUSIGXCL* 

13 KUSIGXACN 

14 MUSIGXABB 

15 KV5P$HOUS8 

16 MUSIGXCHX 

17 KV3DSMOUSS 
Id MUSIGXAAW 

19 KV3GSMOUSB 

20 KV3ESHOUSB 

21 KUSIGXAA2 

22 MUSIGXOTS 

23 MUSIGXBA 

24 KV5A$M0USK 

25 HUSIGXV 

26 KUSIGKCJm 

27 HUSIGXCX1 

28 KV5B$H0US1 

29 HUSIGXCSA * 

30 MOSZGXCn 

31 KUSIGXC5T 

32 KUSIGXAB 

33 PL0014 

34 MUSIGKACU 

35 psooas 

36 K92MCFL 

37 KOSI OCACV 

38 MQ3XGKCFF 

39 MQSXGUHI 

40 MU3IGXOC* 

41 B27887 

42 H28340 

43 XV2G$KQT7SS 

44 C27887 

45 JL0029 

46 MUSIGXABB 

47 PS0074 

48 MUSIGXCHY 

49 MUSIGXCHX 

50 KV2DSM0CSB 



: KT3UIPGXGSS0YEKX* 
: KTS LRPG XG S S £ Y EKX • 
: QTSLXPDKCSSOHEXX* 
: QTSLRPOXGSSOQEXX* 
: QSSLRPDXCSSDQEXX* 
: QTSLRPDXGSSDPEXK* 
: QTSLRPDXCSSDPZXX* 
: QTSLRPDXGSSDPEXT* 
: QTSUUDXGSSDQEXX* 
: Q^SLRPDXGXSDSEXX* 
: QTSLRPAJICSSDQEXX* 
: QTSLXPGRGSSDPEXX* 
: QTSLRPGRGSSDTEXX* 
: Q I SLRPGXGSSDSEXX* 
: QTSLRFGXGDSDBOXX* 
: ETALRPGXGASDADKX+ 
i V7ALRPGXGAS0BDKR* 
i VTALRPCXCASOEZXX* 
: VTALRPCKCASBABKX* 
: VTAIJtPCXGASDEDDE* 
: QTSLRPDXCSSDQETT* 
: QMSLXPCXGSSSPEKX* 
: VTKVRPCXGDSDSDKX* 
f VTXVRPGKGOSOABXX* 
; VTRVRFGXGDSDAEXX+ 
: LTXVRPCXGOSDSEXX* 
: VTXVRPGXGDSDSBQK* 
: VTXVRPEKGDSOAZXX* 
: VTKVRPEXGD30SEXX* 
; VTXVSPGXGDSOAnOC* 
VTXVRSCXG ESDAEXX* 
VTSVKPGXGDSOAEXX* 
V33V KPGXC 030AEXX* 
VT3AXFGXGDS0A2XX+ 
VSSAXPGXGOSDAEXX* 
VT3ARPGXGD30AEXX+ 
V3PAKFGXGD3DAEXK* 
VTXARPGXGDSDVEXM* 

VTLXFFGXGDSDAXXX* 
VTIXQPGXGDSDAEXX* 
.VTIXQPGXGDSDAOXX* 
VTIXQPGXGDSDAERX* 
VTLLQAGXGDSDA2XX8 
VTXXQP0B60S0A8XX* 
I.TLLQPGlfGDSDAEXX+ 
VTZXQPGX60S0AEXZ* 
vnJfQPGQGDSDPQCX* 
VTLPgPGXGOSOABICIC* 
VTUPQPGXGDWDAEXX* 
VTTLSPGQGDSDAHCK^ 



(SEQ 


ID 


NO 
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NO 
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• (SEQ 


ID 


NO 
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(SEQ 


ID 


NO 


: 53) 


(SEQ 


ID 


NO: 


: 54) 


(SEQ 


ID 


NO: 
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(SEQ 


ID 


NO: 


: 56) 


(SEQ 


ID 


NO' 


: 57) 


(SEQ 


ID 


NO: 


: 58) 


(SEQ 


ID 


NO: 
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ID 


NO: 


: 60) 


(SEQ 


ID 


NO: 


: 61) 


(SEQ 


ID 


NO: 


: 62) 


(SEQ 


ID 


NO; 


: 63) 


(SEQ 


ID 


NO: 


1 64) 


M ^m. MM 

(SEQ 


ID 


NO: 


65) 


(SEQ 


ID 


NO: 


66) 


(SEQ 


ID 


NO: 


67) 


(SEQ 


ID 


NO: 


63 ) 


(SEQ 


ID 


NO: 


69) 


/ g>e*A 
(SEQ 


ID 


no: 


70) 


(SEQ 


ID 


no: 


7 I) 


(SEQ 


ID 


NO: 


72) 


(SEQ 


ID 


no : 


73) 


(SEQ 


ID 


VIA > 

NO : 


■tit 
74) 


(SEQ 


ID 


VTA • 

no : 


75) 


(SEQ 


ID 


XTA • 
NO • 


76) 


(SEQ 


ID 


MO • 


' 7 I 


(SEQ 


ID 


NO: 


78) 


(SEQ 


ID 


NO: 


79) 


(SEQ 


10 


NO: 


80) 


(SEQ 


ID 


NO: 


8X) 


(SEQ 


ID 


NO: 


82) 


(SEQ 


ID 


NO: 


83) 


(SEQ 


ID 


NO: 


84) 


(SEQ ZD 


NO: 


85) 


(SEQ 


ID 


NO: 


86) 


(SEQ 


ID 


NO: 


87) 


(SEQ 


ID 


NO: 


88) 


(SEQ 


ID 


NO: 


89) 
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51 MUSIGKADW 

52 XV2ASMOUSE 

53 KV1ASKOUSE 

54 F30S34 

5 5 MUSICXCLO 

56 G27887 

57 MUSICVKV3 

58 MUSICXCNA 

59 S03410 

60 B32456 

61 PL0013 

62 HUSIGLAET 

63 MUSIGVKV1 

64 KV6KS MOUSE 

65 G30560 

66 MUSZGKBO 

67 MUSIGXCNB 

68 H33730 

69 KUSIGXCPC 

70 XV2C$HOUSE 

71 MUSIGLAV 

72 MUSXGXCNH 

73 KV3RSHOUSE 

74 KV6ES MOUSE 

75 HUSXGXCNI 

76 MUSZGLOA 

77 C26317 

78 PS0073 

79 A23986 

80 HUSIGXA3W 

81 XV50$M00SS 

82 KUSIGE6L 

83 XUSIGKCOI 

84 MUSZGXCiai 

85 MUSZGLVD 

86 S06822 

87 50*821 
38 MDSXGLAft 

89 MOBXGLAR • 

90 vn»$naaam 

9X W3XQLA* 



: ESSARPCXCDSDAEXX* 
: VTLSSPGQGOSOAEXK* 
: VTTAXPEXGDSDVEXX* 
: VTTPKPDKGOSDVEXX* 
: VTAPRPGKGASSAEKX+ 
: VTAP KPGXGTS S AEXX • 
: VTTPXPCXGASSAEXX* 
: VSAPKPGKGASSAEXX* 
: VTAPRSGKGASSAZ3CX+ 
: VTAPXSGKGASSAEXX* 
: VTAPXPOKGVSSAEXX* 
: VTAPKSEKGVSSAEXX* 
: FTAPXPGXGASSAEXX* 
: LTAFKPGRGVSSAEXK* 
: VTAPXSGXGAS SAEXR+ 
: VSAPKPGX2GSSAEXX* 
: VTAPKPRKGASSAEXX* 
: VTPTLSPGQGKSOAELP* 
: VTFLSPGQGHSDEDLP* 
: VTUSPQRGDSDAEiaC* 
: VTAPKSSKCGSSAEKX* 
: QTSPTPCXGSSDPEXX* 
QXSLIPGXGSYDDEXX* 
VTAZJCSGXGASS A2KK* 
: VTAZJCSDKGASSGEKK+ 
VTPPSPGQGDSAAEXX* 
VTFFSPGQGDSARZHC+ 
VTVRXPGKGOSSOEKK* 
QTSVRLCQG3SOFSXK* 
KTSLgPlfKe SSPSPlCK* 
QTDVTQGQGS3QPEXX* 
QTAVSQGQGSSQSEXX* 
LTAPRTMRGS30SEXX* 
VTAF3SHRGSS0TSXX* ~ 
LLSL3PLXGOSOPKV* 
VTA PTP0TC A X3CTEKL + 
VTX fTP PgttA XME&L * < 
AVSPTBDTGAIXTSXL* 
AV3PTP0TGAIXTEXL* 
AVSVTPOTGVXXTSKL+ 
AV3PTPOTGAIKTEPS* 



(SEQ ZD NO: 90) 

(SEQ 10 NO: 91) 

(SEQ ZD NO: 92) 

(SEQ ZD NO: 93) 

(SEQ ZD NO: 94) 

(SEQ ZD NO: 95) 

(SEQ ZD NO: 96) 

(SEQ ZD NO: 97) 

(SEQ ZD NO: 96) 

(SEQ ZD NO: 99) 

(SEQ ZD NO: 100) 

(SEQ ZD NO: 101) 

(SEQ ZD NO: 102) 

(SEQ ZD NO: 103) 

(SEQ ZD NO: 104) 

(SEQ ZD NO: 105) 

(SEQ ZD NO: 106) 

(SEQ ZD NO: 107) 

(SEQ ID NO: 108) 

(SEQ ID NO: 109) 

(SEQ ID NO: 110) 

(SEQ ID NO: 111) 

(SEQ ID NO: 112) 

(SEQ ID NO: 113) 

(SEQ ID NO: 114) 

(SEQ ID NO: 115) 

(SEQ ID NO: 116) 

(SEQ ID NO: 117) 

(SEQ ID NO: 118} 

(SEQ ID NO: 119) 

(SEQ ID NO: 120) 

(SEQ ID NO: 121) 

(SEQ ID NO: 122) 

(SEQ ID NO: 123) 

(SEQ ID NO: 124) 

(SEQ ZD NO: 125) 

(SEQ ZD NO: 126) 

(SEQ ZD NO: 127) 

(SEQ ID NO: 128) 

(SEQ ZD NO: 129) 

(SEQ ID NO: 130) 



14 
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HUMAN LIGHT CHAIH 



- 1 


LV4ASHUMAN 


2 


LV4BSHUMAN 


3 


LV4ES HUMAN 


4 


LV 40$ HUMAN 


5 


LV4CSHUMAN 


6 


LV 5 AS HUMAN 


7 


LV7ASHUMAN 


8 


LV2CSHUMAN 


9 


LV2I$HUMAN 


10 


MS2RHH 


11 


HUKIGIAN 


12 


LV1ASHUXAN 


13 


LV1B$HUMAN 


14 


L VI PS HUMAN 


15 


LV1C$ HUMAN 


16 


A29700 


17 


HUMXGIAM4 


18 


LV IDS HUMAN 


19 


LV2KSHUMAN 


20 


LV1ISHUMAN 


21 


LV2E5HUMAN 


22 


LV2D$HUMAN 


23 


LV2C$ HUMAN 


24 


LV2JSHUMAN 


,25 


LV1ESHUMAH 


.26 


LV2BSHUKAN 




<*9 iAWHW 


2S 


LV2H$HUKAJI 


29 


K93HCG2 • 


30 


LV2A$HUMA» 


31 


302083 


32 


KUKXGIAJC3 


33 


LV6C$HUXA» 


34 


LV6D9HQWUI 


35 


LV6B5HUMA* 


30 


LV689BIMMI 


37 


HQKZGLXM 


38 


HQKXGLVC 


39 


OCKXGVLLS 


40 


HIIKXGKMI 


41 


E3060* 


42 


KV389HUXAV 


43 


G30607 


44 


KV3M$HUMAM 


45 


KV3H5HUMAM 


48 


KV3X9BUMMI 


47 


KV3F$HUKAJI 


48 


82*555 


49 


KV1Q$HUHAH 


. 50 


KV1W$HUMAM 



SURFACE. PATCHES , 

: YLPPTPGVIRSTAMKL 
: YLPPTPGVIKSTAMRL 
: YLPPTPGLIRSTSMXL 
; YLPPTPGLIRSTSVKL 
: YLPPTFGVWSTAEXL 
: YLPPTPGVIRSTAGKL' 
: Y LP ATPC WRS S AGKL 1 
: SLPPSPGXVKSTAEKL' 
: SLPPSPGXVRSTANKL' 
: SLPPRPGXVRSSSfiKL' 
: SLPPRPGKVKSSSDKL* 
: .'3LPPRPGRVRSSSEKL* 
: SLPPRPGKVRSSSEQL* 
: 3LPPRPGKVH3SSETL' 
: SLPPKPGKXRSSTGKX^ 
: 3LPPKPGRIR33TGia* 
: SLFPKFCKIR3STGQL' 
: SLPPEPCKIRSSTGRL^ 
: SLAFSPGXIRSTAZXX.' 
: SLPPRPGKIRflSTGNVi 
: 3LRFSPGKVRSTAEXL4 
: 3LRPSPGKVR3TADXL' 
1 SLRPSPGXVRSTAfifL' 
: 3LRP3FGKV!tSAVBCLi 
SLPPRPGK-RSSAEKL* 
: SLAPSPGKVRSTVERU 
: 31AFSFDKXRSTF0KL< 
: SLALSFCTCVRSTAEXL* 
: SLPLSACXVRSTAaCL' 
: aUkFSFGlCVR3TABYX»< 




(SEQ 10 NO: 131) 
(SEQ ID NO: 132) 
(SEQ ID NO: 133) 
(SEQ ID NO: 134) 
(SEQ ID NO: 135) 
(SEQ ID NO: 136) 
(SEQ ID NO: 137) 
(SEQ ID NO: 138) 
(SEQ ID NO: 139) 
(SEQ ID NO: 140) 
(SEQ 10 NO: 141) 
(SEQ ID NO: 142) 
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(SEQ ID NO: 144) 
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(SEQ ID NO: 146) 
(SEQ ID NO: 147) 
(SEQ ID NO: 148) 
(SEQ ID NO: 149) 
(SEQ ID NO: 150) 
(SEQ ID NO: 151) 
(SEQ ID NO: 152) 
(SEQ ID NO: 153) 
(SEQ ID NO: 154) 
(SEQ ID NO: 155) 
(SEQ ID NO: 156) 
(SEQ ID NO: 157) 
(SEQ ID NO: 158) 
(SEQ ID NO: 159) 
(SEQ ID NO: 160) 
(SEQ ID NO: 161) 
(SEQ ID NO: 162) 
(SEQ ID NO: 163) 
(SEQ ID NO: 164} 
(SEQ ID NO: 165) 
(SEQ ID NO: 166) 
(SEQ ID NO: 167) 
(SEQ ID NO: 168) 
(SEQ ID NO: 169) 
(SEQ ID NO: 170) 
(SEQ ID NO: 171) 
(SEQ ID NO: 172) 
(SEQ ID NO: 173) 
(SEQ ZD NO: 174) 
(SEQ ID NO: 175) 
(SEQ XD NO: 176) 
(SEQ XD NO: 177) 
(SEQ XD NO: 178} 
(SEQ ID NO: 179) 
(SEQ XD NO: 180) 
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10 



15 



20 



25 



30 



51 


KV1MSHUMAH 


QTSVRPCKVRSDPEXX • 


(SEQ 


ID 


NO : 


1 181) 


52 


KVLRSHUMAK 


QTSVRPCKVTISEPEXX* 


(SEQ 


ID 


NO: 


182) 


53 

*• * 


KV1FSHUMAK 


QTSVRPCKVRS EPOKX* 


CSEQ 


ID 


NO: 


183 ) 


54 


KVIGSHUXAN : 


QTS VRPCKVRXEP EKK * 


CSEQ 


ID 


NO: 


184 ) 


55 


KV IKS HUMAN : 


QTSVRPCKVRS8PZKX* 


f SEQ 


ID 

mw 


NO: 


X 9 if / 


56 


ICV1DS HUMAN : 


QTSVRPGKVRSDPBKK* 


( SEQ 


ID 


NO : 


136 i 

a w v j 


57 


KV1HSHUMAM : 


OTSVRPGOVRS DP ERJC * 




ID 


NO* 


187 > 


59 

-J 9 








ID 


NO : 


188 i 


sa 




OTSVRPCMVRSD PD IOC * 


f SEO 


ID 


NO • 


189 \ 

X 9 7 f 


Art 






f SEQ 


ID 


NO: 


X 7 V / 


A 1 
O X 




OtfSVRPGTVRS EP SCR* 


f SEO 


ID 


NO: 


19 1 \ 
™ * • / 








^ SEQ 


ID 


NO: 


192 > 






. QTSVRFGKVRS2SDKX* 


CSEQ 


ID 


NO: 


193 i 


& A 
o «• 




. OTSVRPGEVRSEPDKX* 


CSEQ 


ID 


NO : 


194 * 


41 




: OI'SVRPG&VRSBPZIUC* 




ID 


MO* 


1951 




JCVl C< HUMAN 


: QTSV3PGKVRS0PEKX* 


f SEO 


ID 


NO : 




6? 




: QTSVRPdCVNSOPDOC* 


( SEO 


ID 


NO 2 


197 \ 


sa 


KV1T?5 HUMAN 


; QTSVRPOKVRSOP0TK* 


f SEO 


ID 


NO I 


l 198 ) 


Q 7 


KV1U< HUMAN 


: QTSVRPK3CVR30PZKK* 


f SEO 


ID 


NO: 


1991 

k A m m § 


/ v 




i OTSVRPKKVRFDPKKK* 


/SEO 


ID 


NO < 


* 2001 


^1 

/ x. 


KVISSHUMAM 


: QfT SVRSGXVRS&P ETK* 


/ SEO 


ID 


NO! 


i 2011 


72 






(SEQ 


ID 


NO: 


! 202) 


73 


KV4CSHUMAM 


i VTDXJWCaCVRSDABQC* 


(SEQ 


ID 


NO: 


: 203) 


74 


HUKIGK2AI 


: 0T3VSPGMIH5E3Diac» 


(SEQ 


ID 


NO; 


: 204) 


75 


HUMICKBA 


: KTSVTPGKFRSEPBKK* 


(SEQ 


ID 


NO: 


: 205) 


7-1 


HUMXCK3C 


rVTULPPGRVRSDABKX* 


(SEQ 


ID 


NO: 


: 206) 


77 


KV2B$HUHAH 


: VTLLPPGBVRSDA2KX* 


(SEQ 


ID 


NO: 


: 207) 


78 


KV20SHUKXJI 


: VTLPPPG2VRSDAJBIUC* 


(SEQ 


ID 


NO 1 


: 208) 


79 


KV2C$HUXA* 


: VTLPPPGZVS5BX2KK* 


(SEQ 


ID 


NO: 


: 209) 


80 


KV2E$HUKAH 


rVTLPPPQQVMOXKKK* 


(SEQ 


ID 


NO: 


: 210) 


81 


303876 


: VTUP 


(SEQ 


ID 


NO 


: 211) 


82 


XV2A$HBMA9 
HUMICUUC5 


(SEQ 


ID 


NO 


: 212) 


83 


: XL3W3CQS33A3gtX» 


(SEQ 


ID 


NO 


: 213) 
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40 



45 



50 
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MOUSE HEAVY CHAIN SURFACE PATCHES 





1 


MUSICHtT 


5 


2 


MUSIGHIU 




3 


MUSICHIV 




4 


KUSICHYM 




5 


PU000 3 




6 


KUSrGHFO 




7 


A30515 


10 


3 


PL0018 




9 


KUSIGKFTC 




10 


MUSZGHFQ 




11 


PU0001 




12 


E30540 




13 


HV17$H0USB 


15 


14 


HUSZCKLH 




15 


KUSZGHXC 




16 


PU0004 




17 


MUSXGHXJ 




16 


HVS6$MQasS 




19 


C27888 


20 


20 


MUSZGHAAF 




21 


PH0097 




22 


E27888 




23 


HU3ZGHJB 




24 


KUSIGKAOL 




25 


A27888 


25 


26 


H27887 




27 


827886 




28 


827889 




29 


D37889 • 




30 


HVS5SM0U3* 




31 


HU3XGSAGT 


30 


32 


MU3ICVHS0 




33 


MDSICMXW 




34 


XUSZOTMS 




35 


PH0098 




36 


HU3XGBX*' 




. 37 


H03X6BMS 


35 


3a 


KUSXGRMP' 




39 


027688 - 




40 


XUSXGHXP 




41 


H0SIGHAA3 




42 


HV16$M0U3« 




43 


B34871 


40 


44 


PH0094 




45 


PH0096 




46 


KU3ZGVH62 




47 


KUSZCTAG* 




48 


HV58SH0USS 




49 


H27868 


45 


50 


KV34$M09SS 



EKVGGLQPCRCTPGKASRCDSQRPES * 
EKVGGLQPGRGTPGKVSRGOSQRPES * 
EKVGGLQPCTGAPGKASRGOSQRPES* 
EXVGGLQPGRGTPGXASKGNSQRAES * 
EKMGGLQPGRGTPGKASKGHSCRAES* 
EXVGCLQPGRGTPGXASKGTSQRAES* 
EXVGGLQPGRGTPGXASXGTSQRAET* 
EXVGGLRPGRGTPGKA5KGTSQRAET* 
ENVGCLQPCRCTPGKASKGTSQRAET* 



EXVGGtOPCTGTPGKSAKG8S2RAQ3* 



* 



QQCG1CLQPGSGTPG]CA3XGNSQRF0S * 



OXVGQZJCPCKaTPOXDHXGNAJaiSST* 



: EQVGCIJa>GKCTPE3CDTlCG»AjaC3BT* 



EQVGClQPGWCTPEJCDrrCMAJWET* 



f cm 


ID 


no : 




/ CPA 

(SEQ 


T Pi 

ID 


no ; 




(SEQ 


ID 


NO: 


2 16, 


(SEQ 


ID 


NO: 
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(SEQ 


ID 


NO: 


218, 


(SEQ 


ID 


NO: 
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ZD 


NO: 


220] 
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ZD 


NO: 


221; 


(SEQ 


ID 


NO: 


222; 


(SEQ . 


.ID 


NO: 


223] 


(SEQ 


ID 


NO: 


224] 


(SEQ 


ID 


NO: 


225] 


(SEQ 


ZD 


NO: 


226] 


(SEQ 


ZD 


NO: 


227] 


(SEQ 


ZD 


NO: 


228] 


(SEQ 


ZD 


NO: 


229] 


(SEQ 


ZD 


NO: 


230] 


(SEQ 


ZD 


HO: 


231] 


(SEQ 


ZD 


HO: 


232] 


(SEQ 


ZD 


NO: 


233; 


(SEQ 


ZD 


NO: 


234; 


(SEQ 


ZD 


NO: 


235; 


(SEQ 


ZD 


NO: 


236; 


(SEQ 


ZD 


NO: 


237; 


(SEQ 


ZD 


NO: 


238; 


(SEQ 


ZD 


NO: 


239; 


(SEQ 


ZD 


NO: 


240; 


(SEQ 


ZD 


NO: 


241 


(SEQ 


ZD 


NO: 


242 


(SEQ 


ZD 


NO: 


243 


(SEQ 


ZD 


HO: 


2 44 


(SEQ 


ZD 


NO: 


: 245 


(SEQ 


ZD 


NO: 


\ 246 


(SEQ 


ZD 


NO: 


\ 247 


(SEQ 


ZD 


NO: 


248 


(SEQ 


ZD 


NO: 


2 49 


(SEQ 


ID 


NO 




(SEQ 


ZD 


NO 


: 251 


(SEQ 


ZD 


NO 


: 252 


(SEQ 


ZD 


HO 


: 253 


(SEQ 


ZD 


NO 


: 254 


(SEQ 


ID 


NO 


: 255 


(SEQ 


ZD 


NO 


: 256 


(SEQ 


ZD 


HO 


: 257 


(SEQ 


ZD 


HO 


: 258 


(SEQ 


ZD 


HO 


: 259 


(SEQ 


ZD 


NO 


: 260 


(SEQ 


ZD 


NO 


: 261 


(SEQ 


ID 


NO 


: 262 


(SEQ 


ID 


NO 


: 263 



50 
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10 



15 



20 



25 



30 



35 



40 



si em 3$ MOUSE 
5 2 HUSZCHZAB 

53 N$4FA8H 

54 I27S88 

55 G27888 

5 6 HV59SMOUSE 

5 7 MUSIC HOE 

58 N52FVWK 

59 MUSIC HJT 

60 MUSICHLY 

61 S06816 

62 S06817 

6 3 MU5IGHAAI 

6 4 KV42$KOOSB 
^ MUSIGHAAI* 

~6 MUSIGHABO 
67 KUSIGHEG 

63 MUSIGHWH 

69 MUSIGKCLT 

70 MUSIGHZAK 

71 MUSIGHAAD 

7 2 MUSIGHAAif 

73 MUSIGHAJU 

74 HUSZGHXZ 

75 A30S02 

76 MUSIGHAAG 

77 330501 

78 KUSXGHADG 

79 MUSZGHFV 

80 KUSIGKAAMA 

81 MUSZGHZR 
83 KUSZGHAZ 
83 KUSIGXAZA ~ 
>4 PL00I1 

d5 KUSIGXCU 

86 MUSIGHAOY 

87 KUSIGHWVX 

88 KU3XGHA0O 

89 KtJSIGHVBI ♦ 

90 A24672 

91 MUSIGOTO 

92 JX0044 

93 MUSZGHBA 

94 MUSIGHAGP 

95 MUSZGHVBK 

96 A36*94 

97 HU9ZGHVBJ 

98 MU3IGHA0V 

99 MU9IGHAAT 
100 MUSICHJL 



EKEGGLQPCXGTPEXESXCDSXWET* 

£XEOGLQPCKGSPEKESKCDSKRA£T* 

EXDGGLQPGXGTPEXDSKGDSXRVEH* 

EQ VGGLXPGRGTPEXOTTGOAQKS ET ♦ 

EQVGGLXPGRGTPEXDTTGNAXGS ET* 

EKVGGSXPCXCTPEXDSXGNAKTSET* 

SDQGGLXPCKGTPEXDTXGNAMSES • 

EXIGGLQPCXC0PCXPSXONAXRSET* 

EXLGCLOPGXGDPGXPSKDKAXRSET* 

EXLGGLQPGXGDPCKPFXOKAXRSET* 

EKIXGIX1PGXG0PGKLK1CENAKRSET* 

ENLGGLQPGXGOPGXLXXENAKRPET* 

EXZXKSLQPGNGDLGXPSK0NAX9S8T* 

EKLGPLQLGXGDPGKPSKOOAXRSET* 

EQLGOUPGGGTPOXPSKONOKRS&T* 

EQLGGLQFGGGTPGKASKBHDKRSET* 

EQVCCLXARXGTP EXDTTGN AXRS&T+ 

EKVGVLSPGXGTPEXRQEGHAX2t5ET* 
EQVGGLQPXKGSPGXDSKDOSQKTST* 
EQVGGLQFKXGSFGXDSKDDSQKTER* 



QQVPELXPGXGTPGXD0KGT9AKKET* 
QQVPCLKPGXGTKKDOKGTSAlQrCM* 



XC 



(SEQ 


10 


HO; 


264) 


(SEQ 


ID 


NO: 


265) 


( SEQ 


ID 


NO ■ 


2 6 6) 


f SEO 


ID 


NO * 


267 i 


f SEO 


ID 


NO • 


5 A I 


/ ^ FQ 






5 fi Q 1 


/ c rn. 
{ otvi 


t n 


WW • 


4 ' V ) 


(sew 




nu « 


*s / X / 


(Sty 


T P» 


MA • 

nvj ; 




( 5EQ 






77-»\ 


(SEQ 


ID 


no ; 


2 7 4; 


(SEQ 


ID 


NU I 


2 7 D ) 


(SEQ 


ID 


NO S 


2 7 o ; 


/ m nA 

(SEQ 


ID 


no : 


27 7) 


( SEQ 


ID 


no : 


278 ) 


(SEQ 


▼ a 
ID 


NO : 


279 ) 


(SEQ 


ID 


NO: 


280) 


(SEQ 


ID 


NO : 


281) 


(SEQ 


ID 


NO: 


282 ) 


(SEQ 


ID 


NO: 


283 ) 


(SEQ 


ID 


NO: 


284) 


(SEQ 


ID 


NO: 


235) 


(SEQ 


ID 


NO : 


286) 


(SEQ 


ID 


NO : 


287 ) 


(SEQ 


ID 


no : 


288) 


(SEQ 


ID 


NO : 


2B9) 


(SEQ 


ID 


NO I 




(SEQ 


XD 


NO • 


29 X) 


(SEQ 


XD 


NO ! 


292 / 


(SEQ 


XD 




*9 J / 


(Sty 


TO 


WW « 


7Qi\ 


(SEQ 


1U 


MCI < 




/ eon 

(Sew 


iU 


UA * 

WW 4 


» ■» 7 O / 


( 


tW 

XW 


MO ' 


» ■* 7 / / 


t SEQ 


Tn 


UA * 
WW « 








UA < 
WW • 


» « 7 7 ^ 


v sew 


t r\ 
IU 


UA • 

WW 5 




( SEQ 




WW « 




t SEO 
l ***w 


TD 


NO; 


: 302) 


(SEQ 


ID 


NO 


: 303) 


(SEQ 


ID 


NO 


: 304) 


(SEQ 


ID 


NO 


: 305) 


(SEQ 


ID 


NO 


: 306) 


(SEQ 


ID 


NO 


r 307) 


(SEQ 


10 


NO 
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EQQAEUIPGXGTPCQEXQGTSSTSES* 
EQQAEXJIPGKGTPGHDNXGTSSTSES* 
QQQAEVHPGKGTPGHEKX GftSSTS SS • 
QQQAJELRPGKGTPGQQKX0K3ST5ES • 
QOQAELKPGKG WGQQKXDKSSTSES * 



QHQAELKFCKGTFGQQXXNXSSTSES • 
QQQABLXPGXGTPGQQHK0K3STS E3 * 



QQQPEVRPGKGTHAKQXXGKSSTSES* 
QQQPEVRFGXEmiAXQKXGKSSTSBS • 



: QQfUUSLBPCXDTFUKBMMftPSTSES* 
: QQQIEXJCFGXGTFGQEJC1CST3STSDS* 
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HUMAJf HEAVY CHAIN SURFACE PATCHES 



1 HtfMIGHVS 

2 KUMXCHVR 

3 H36005 

4 PL0X22 

3 HV3D$KUKAN 

6 HUM I GHAT 

7 B34964 

8 A34964 

9 PL0X23 

10 KV3F$HUMAtf 

11 JL0048 

12 KV3BSHUKAM 

13 HUM2GH8V 

14 HV3E$HUMAH 

15 PLOXX4 

16 HV3KSHUMAW 

17 N92FB4H 

18 HV3ISHUKAJI 

19 HV3JSHUMAH 

20 HV3GSHUKAH 

21 HV3H$HUKAH 

22 KV30$HUXAH 

23 HV3N$HUKAH 

24 HV3R$HUHA* 

25 KV3P$HUMAM 

26 KUKXCHCV 

27 HV3T5HUXA& 

28 HV3C5HUKAM 

29 P10098 

30 HV3H$HUXAM 

31 KV3A$HUXA» 

32 HV3SS HUMAN 

33 KUNXGHAB 

34 HV3Q$HCMA» 
39 A36040 ' 

36 HUXXGHA* 

37 HUXtGHAO 

38 HOHGHA* 

39 HV3L$KUKAJf 

40 HV1A$HUKA* 

41 A32463 

42 HUMIGHAY 

43 HUKZGHCU 

44 HUKXGHBS 
49 HUHICVHL3 

46 HUM2CHBX 

47 HV1C$KUKAH 

48 H34964 

49 KUMXCHCY 

50 FL0XX9 



: ERVGDLEPCRGIPCXAPKGDSKXIET* 
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r EQVGGLXPGRGTPGXAPXCDSXXTET* 
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: EQLGGLQPGRGTPCXBSXGDSKRAET* 
: EQLGGLQPGRGTPGKDSKGMSXRAET* 
: EQLGGLQPCRGTPGXDSRGNSXRAET* 
: EQVGGLQPGRCTPGXD9KGKSKRAET* 
; EQVCGLQPGRGTPGXDSXGNAXRAET* 
: EQVGGLQPGRGTPCKDSKG09RRACT* 
EQVGCLCPGRGTPGKDSKGKSRRAET* 
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EQVGGLCPGRGTTCKD3KGD3KRAET* 
QQVGGVQFGRGTPGXDSKGMSXRAJ5T+ 
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QJCVCGVQKSfeGTPGXX&KGNSXItTST* 
QEVGGVZKRGTPGXBSKGBSXRAET* 
EQLGGLQPGRGTPCXDSNGDSKQAZT* 
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EQ££GXjQKJKSTTCXVSQGDSXQA2T* 
EQCVGGLQFGRGTKXVSQGDSICSFZT* 



QQVA1VXPCX0TPGQQXQGESTRSET* 
QQVA2VXPGXGTPGQQKQGT5TRSR* 



QQVAJTTOGW5TPCQQKQ0TSXM«* 
QQVAKVXPCJCGTPCQTOGTSIROTT* 



00VCBVKPGRCTPGQQJCQPTSTR9DT* 
QQVXCVKPGRCTPCHFRQGA5FR90S* 
QQySCLKPGXGTKQQGTCrSVKACT* 
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69 HV2H$KUKAJI 

70 HV2ASKUKAH 

71 HV2C$HUKWt 

72 HV28$HUMA1I 

73 JL0049 



66 KV2S$KUMAM 

67 HV20$KUNAM 
66 A36005 



63 PS0091 

64 HUMIGHDA 

65 A36S55 



59 HV2FS HUMAN 

60 HV2I$HUHAN 

61 HV2C$HUMAN 

62 NS3PABM 



56 HUMIGHBW 

57 S34964 

58 HUMIGHCW 



51 KVlf$KUKAN 
32 034964 



53 KV10$HUKAK 

34 KV1£$HUKAM 
53 JL0047 



QQVA£VKPCAGDPGRPRQA3STISAT« 
CQVAZVPQGKGRPCXSLQGKSLKAST* 
QQMA£VKPC»GTPCKPG WPS PPSET* 
QQVA£VKPGRGTPGRY I WEPSPFMEG • 
QQQAGUCPSSGSKKPSKSTSKTAAT* 
QQQPGUCPSSGSPCXPSKSTSKTAAT* 
QQQPGLKFSSGSPGKPSKSTSNTAAT* 
QQQPGUCPSSGSAGKPSKSTSKTAAT* 
RQQPGLKPSSGPPGXPSRCTSRSAAT* 
QQQAGLKPSSGSPGRTSKSTSKTAAT« 
QQEPGUtPSSGTPGKTPRSTSKTAAT* 
XQEPGLftPS3GSPGRTPRSTSKTAAT+ 
QQQPGLKPSSCSPSRVSKSTSKTPBT* 
QHQAG«RSSC?PClCPST3TSKTAAt* 
ZQESGUCFTSGSPGKPSKSftSJCAADA* 
QTKPTUCPTrGSPGRPSKSTSKDPVT* 
QfTKPTLKPTTGSPGKPSHSTS RDPV3 • 

ETRPALOTTTGSPGKTS1CTTSKDPVT* 
QWRPA I ^TTG S PGKT SgTTSKPPAT* 
QTTPAXJCPKTGSFGKTSftTDSKKPVT* 
QTRPAUVTrGSPGEASErrSKCPCT* 
QTRPALKPTTG3PGKTSeRSWrAy* 
LBGVQLNGGRG XSWCYAJUSKGKR0BS* 



(SEC ID NO 
(SEC ZD NO 
(SEC 10 NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO 
(SEC ID NO: 
(SEC ID NO 
(SEC ID NO: 
(SEQ ID NO 
(SEC ID NO: 
(SEQ ID NO 
(SEQ ID NO; 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO. 
(SEQ ZD NO 



469) 
470) 
471) 
472) 
473) 
474) 
473) 
476) 
477) 
478) 
479) 
480) 
481) 
482) 
483) 
484) 
485) 
486) 
487) 
486) 
489) 
490) 
491) 



EXAMPLE 2 



DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF ANTIBODY 
VARIABLE REGION 

[0070] The references cited in the text below are listed at the end of this Example. 

[0071] The first antibody Fab structure was determined in 1972. Since then, no more than about twelve Fab structures 
have been published, a number that represents a very small fraction of the total antibody repertoire (>10 8 antibodies). 
To understand the molecular basis of this antibody diversity will require knowledge of either a large number of x-ray 
structures, orthe rules by which combining site topography is governed. The development of such prediction rules has 
now reached the point where variable regions of antibodies can be modelled to an accuracy approaching that of the 
medium resolution x-ray structure. 

[0072] The interaction of an antibody with its cognate antigen is one of the most widely accepted paradigms of 
molecular recognition. To understand the antibody-antigen interaction in atomic detail requires knowledge of the three- 
dimensional structure of antibodies and of their antigen complexes. Traditionally such information has come from x- 
ray crystallographic studies (see Davies et al. for review (Davies et al., 1988)). 

[0073] The modelling of antibody combining sites was first attempted by Padlan & Davies (Padfan et al., 1976) at a 
time when very few antibody structures were known. Nonetheless, Padlan and colleagues recognized that the key lay 
in high structural homology that existed within the (5-sheet framework regions of different antibody variable domains. 
The antigen combining site is formed by the juxtaposition of six interstrand loops, or CDRs (Complementarity Deter- 
mining Regions) (Kabat et al., 1 987), on this framework. If the framework could be modelled by homology then it might 
be possible to model the CDRs in the same way. Padlan and Davies (Padlan et al., 1 976) reasoned that CDR length 
was the important determinant of backbone conformation though the number of antibody structures was insufficient to 
thoroughly test this maximum overlap procedure (MOP). This notion was not picked up again until the early 1980's 
when Pedersen and Rees proposed a similar approach to modelling antibody combining sites based on a more ex- 
tensive analysis of antibody structures (de la Pas et al., 1986). 

[0074] Those essentially knowledge-based procedures are best exemplified for antibodies by the work of Chothia & 
Lesk (Chothia et al., 1986) who, in 1986, extended and modified the MOP procedure by introducing the concept of 
"key" residues. These residues allow the further subdivision of CDRs of the same length into "canonical" structures 
which differ in having residues at specified positions that, through packing, hydrogen bonding orthe ability to assume 
unusual values of the torsion angels y and o), determine the precise CDR conformation (Chothia et al., 1 989). Similar 
knowledge-based methods have been proposed for predicting loop conformations in general (Thornton et al., 1988; 
Tramontano et al., 1989). These methods rely on the crystallographic database of protein structures. However, none 
of the above knowledge-based methods has been totally successful. In particular, the MOP or canonical structure 
approaches have succeeded in modelling only five of the six CDRs. This stems from the fact that the third CDR of the 
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heavy chain, H3, is more variable in sequence, length and structure than any of the other CDRs. 
[0075] To deal with this problem several groups have attempted to use ab initio methods to model the combining site 
(Bruccoleri and Karplus, 1987). The requirement with such methods is that the total allowable conformational space 
accessible to a particular CDR is sampled. Typical of purely geometric approaches is that of Go & Sheraga (Go and 

s Sheraga, 1970) and more recently Palmer & Sheraga (Palmer and Sheraga, 1991), where the problem is reduced to 
one in which the central region of the polypeptide backbone, having characteristic bond length and bond angles, is 
constructed between the end points of the loop (CDR if an antibody loop) by a "chain closure" algorithm. In a modification 
of this algorithm, Bruccoleri & Karplus (Bruccoleri and Karplus, 1987) introduced an energy minimization procedure 
which greatly expanded the domain of conformational space searched during the chain closure procedure. This mod- 

10 ification is incorporated into the conformational search program CONG EN (Bruccoleri and Karplus, 1987), which also 
allows the user to choose any set of standard bond length and bond angels such as the CHARM M (Brooks et al. p 1 983) 
standard geometry parameter sets. Other approaches such as minimization (Moult and James, 1986), or molecular 
dynamics (Fine et al., 1 986) either fail to saturate conformational space or are unable to deal with the problem of long 
CDRs. Whichever of the ab initio methods is employed however, the problem is one of defining the selection criteria 

*5 jn such a way as to allow the unambiguous identification of the correct structure (in this context correct is defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every CDR. To date this has not 
been possible. 

[0076] Recently a more holistic approach has been taken to the modelling of CDRs which combines the advantages 
of knowledge-based and ab initio methods in a single algorithm known as CAMAL (Combined Algorithm for Modelling 

20 Antibody Loops) (Martin et al., 1989; Martin et al., 1991). Previously this algorithm has been used to model individual 
CDRs in the presence of the crystal structure conformations of the other five. As is demonstrated below, CAMAL is 
able to predict the backbone conformations of all six CDRs of the antibody combining site to an accuracy approaching 
that of medium resolution x-ray structures. In addition the algorithm includes a procedure for selecting and fitting to- 
gether the light and heavy chain framework regions prior to generation of CDR conformations, thus making possible 

25 the prediction of the entire variable region. Furthermore a new Monte Carlo (MC) simulated annealing method has 
been developed for the determination of sidechain conformations. 

The Framework Region 

30 [0077] Antibody framework regions consist of conserved p-strands that form the p-barrel structure characteristic of 
immunoglobulin V-type regions. In the procedure described here each V-region is built from a database of known 
antibody structures, using sequence homology for selection of the light (L) and heavy (H) chain V-domains. The two 
domains are then paired by least squares fitting on the most conserved strands of the antibody p-barrel (Table 2 and 
Figures 5 & 6). The strand orientations were determined by analyzing the barrels of known antibody crystal structures. 

35 Eight antibodies were analyzed using a multiple structure fitting program as follows. Seven structures were fitted onto 
one of the set selected at random and mean coordinates were calculated. All eight structures were then fitted onto 
these mean coordinates and new mean coordinates determined. This procedure was iterated until the mean coordinate 
set converged (5-10 cycles). The variance for the mean coordinates at each barrel point (N,C<x,C) was calculated. In 
Figure 5 this variance is plotted against the projected positions of these points onto the conjugate axis of the barrel. 

40 [0078] Strand 8 and all but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3o (standard deviation units) from the mean coordinates. These two strands comprised the 
takeoff points of CDR H3, and suggests that any knowledge-based prediction of CDR H3 would have to account not 
only for sequence and length variation in the CDR itself, but also for the position of the participating strands. The 
remaining mean coordinates were used as a scaffold onto which the L and H chains were fitted. Strands 7 and 8 in 

^5 the final framework were obtained from the database structure used in the construction. The framework strands are 
marked + in the multialignment in Table 2. 

[0079] The sidechains were then replaced using a 'maximum overlap' method, in which sidechain templates were 
fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions in the 
parent sidechain. 

so 

The Combining Site 

[0080] The procedure for predicting the structure of combining sites combines a database search with a conforma- 
tional search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 
55 [0081] The database search utilizes distance constraints for each of the six CDR loops determined from known 
antibody structures. These constraints were determined by calculating Coc-Ca distances within known loops and using 
a search range of x + 3.5a (the mean ± 3.5 standard deviation units). A database containing all the proteins in the 
Brookhaven Protein Databank (Bernstein et al., 1977) is then searched for fragments which satisfy the constraints for 
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a loop of the required length. The middle section of the loop is then deleted and reconstructed using the conformational 
search program CONGEN (Bruccoleri and Karplus, 1987). For loops of six or seven residues, the structure database 
appears to saturate the conformational space available to the backbone adequately and only sidechains are built by 
conformational search. Loops shorter than six residues are built by conformational search alone since this is compu- 
tationally feasible and the number of loops selected from the database becomes unacceptably large as loop length 
decreases. 

[0082] When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 
other loops absent. If the (oops are built consecutively, small errors can accumulate leading to a poor result (Martin, 
1990). Ail the loop conformations are then evaluated using a solvent modified potential, which excludes the attractive 
van der Waals and electrostatic terms of the non-bonded energy function contained within the GROMOS (Aqvist et 
al., 1985) potential. The lowest five energy conformations are selected and filtered using a "structurally determining 
residue" algorithm (FILTER), based on backbone torsion angles observed in the original database loops. Since the 
database search is not used for the shortest loops of 5 residues or fewer, the FILTER algorithm cannot be used. Energy 
is thus the only available selection criterion and the short loops are built last, in the presence of the longer loops. 

Side Chains 

[0083] The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHARMM (Brooks et al., 
1983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is no penalty for 
having an exposed uncharged atom, without solvent present. CONGEN is also unable to saturate the conformational 
space for a large number of sidechains (more than 6 residues). 

[0084] Recently Lee et al. (Lee and Levitt, 1 991 ; Lee and Subbiah, 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function is 
used for the evaluation of conformations generated by a biased random walk: 



2*1 £ % 



Where the first term is a simple Leonard- Jones potential which evaluates the non-bonded contacts between the atoms 
in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. The torsional term 
biases the function towards 60° rotamers. e G and are constants. The metropolis function: 

P= C T 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any move 
which results in a positive 8Eis only accepted with the probability P. This simple method can be used to search the 
large conformational space defined by a set of torsion angles in amino-acid sidechains, and find or define the global 
minimum which exist for a set of sidechains. Tis the simulation temperature. 

[0085] When searching sidechain conformations using this method the simulation system usually gets trapped in an 
energetic minima well before the global minimum is encountered, at a high temperature, without the solution space 
having been searched sufficiently. This problem can be solved by truncating the Lennard-Jones potential, thus allowing 
atoms to pass through each other. In reality this function would converge towards infinity when the distance rbetween 
the atoms approaches zero. 

[0086] The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal (core) 
residues, since good van der Waal's interactions are considered to be equal to a good packing of the sidechains. The 
situation becomes more complicated when trying to predict the conformation of surface residues. The lowest van der 
Waal's interaction is obtained by a combination of sidechain conformations which minimize the overlap of atoms, this 
means that the lowest energy is obtained with extended conformations of sidechains, without considering good packing 
of sidechains. 

[0087] Using the fact that hydrophobic, bulky residues will be shielded by the hydrophilic sidechains, and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic observations. 
These functions can either be implemented in the objective evaluation function of the Monte Carlo simulation, or as is 
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done here, added as a post processing step. Including an accessibility/hydrophobicity term in the evaluation function 
would slow down the calculation considerably, hence the term has been added as a post processing function. The 
function used is a sum of the product of relative exposed surface area multiplied by the residual hydrophobicities. The 
hydrophobicities used are taken from Comette et at. (Comette et al., 1987). 



^ conformation = ^3 *"Air*J*"j 



n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron approach 
(Chau and Dean, 1 987), which is not very precise (0.1 percent) , but is able to evaluate a large number of conformations. 
The function is evaluated for the final 2,000 conformations and the lowest value conformation selected as the best. 
[0088] Using this simple approach it is possible to integrate over a large phase space with many degrees of freedom, 
and get a complete sampling of the space. 

Predicted Structures of an Antl-hapten, Anti-peptide and Two Anti-protein Antibodies 

[0089] In the following section the predicted structures of four different antibody F v regions are presented and ana- 
lyzed. The antibodies are: 

• Gloop-2 (Darsley and Rees, 1985), an anti-lysozyme antibody whose Fab structure was determined by Jeffrey et 
a)., (Jeffrey et al., 1991) and which was used as a learning exercise during the development of CAMAL. 

• D1 .3 (Amit et al. , 1 986), an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied by R. Poljak 
et al. after the model coordinates had been deposited. 

• 36-71 (Rose et al., 1990), an anti-phenylarsonate antibody whose Fab structure was carried out by D. R. Rose, 
et al., and whose coordinates were obtained after the model coordinates had been deposited. 

• 3D6 (Grunow et al., 1988), an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out by D. 
Carter etal. (Carter, 1991) and whose coordinates were obtained after the model coordinates had been deposited. 
For this antibody, the model was generated using the canonical loop method of Chothia & Lesk (Chothia et al., 
1 989; Chothia et al. , 1 986) for CDRs L1 , L2, H 1 and H2, while L3 and H3, which cannot be modelled using canonical 
structures, were constructed using CAMAL. 

[0090] All four models were subjected to both restrained and unrestrained energy minimization using the DISCOVER 
(TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gradient minimization 
until convergence to within 0.042J (0.01 Kcal) occurred. 

[0091 ] The resolution and R-factors of the x-ray structures are given in Table 3 together with the parent frameworks 
selected in building the models. The structures and models were compared by global fits of the loops. The p-barrel 
strands 1 to 6, as described above, were least squares fitted and the RMS deviation was then calculated over the 
loops. The backbone (N,Cct,C) RMS values for fitting model and crystal structure frameworks were between 0.4 and 
0.9x1 0' 10 m (0.4 and 0.9 A), illustrating the conservation of the core [J-barrel. Using all eight strands RMS deviations 
between 0.6 and 1 .2x10" 10 m (0.6 and 1 .2 A) were observed. 

[0092] Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares fit 
over the loops since they account for the overall positioning of the loops in the context of the F v structure. Local fits, 
which give lower RMS deviations, are also shown in Table 4. Differences between local and global RMS deviations 
arise from differences in V,yV L domain packing and differences in loop 'take off' angles and positions. 
[0093] Table 5 shows the canonical loops selected from modelling 3D6. Backbone structures of the modelled CDRs, 
superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and points of interest 
for each of the six CDRs are discussed below. 

Analysis of the CDR Regions 

[0094] During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed that at certain positions in a CDR, the peptide backbone may adopt either of two conformations by undergoing 
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a "peptide flip" (1 ,4 shift). This phenomenon is also seen in type 2 p-turns (Paul et al., 1 990). Dynamics simulations of 
p-turns show that the transformation energy between <f>1 = -00, y1 = -30, $2 = -90, y2 = 0 and 4>1 = -00, y1 = 120, <J>2 
= 90, \j/2 = 0 has a maximum value of 5 kcal (Paul et al., 1 990). This is low enough to allow selection of either confor- 
mation. The peptide flip is observed within several canonical classes (as described by Chothia et al. (Chothia et al., 

5 1989)) and the hydrogen bonding pattern used to determine the conformation of a canonical class does not disallow 
the peptide flip. Any modelling procedure should therefore take these, or any other multiple conformations, into con- 
sideration where the transformation energies are sufficiently low to permit population of the different conformational 
forms. Table 6 shows an example of the "peptide-flip" phenomenon from the crystallographic database of antibody 
structures. It should be noted that a single crystal structure will not show multiple conformations since the crystallization 

io will 1 reeze out' one of the conformations. During the modelling procedure the two populations of conformers are easily 
extracted from a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

15 [0095] In Gloop-2 and D1 .3, all five low energy conformations were very similar with RMS deviations differing by less 
than 0.25x1 0- 10 m (0.25 A) (backbone) and 0.35x1 0 10 m (0.35 A) (all atoms). The FILTER algorithm was unable to 
distinguish between the conformations and the lowest energy structure was selected. 

[0096] Although CDR-L1 of 3D6 was originally built using the canonical loop from HyHEL-10, the midsection was 
rebuilt by conformational search, for the following reason. HyHEL-10 and REI CDR-L1 loops are placed in the same 
20 canonical ensemble (Chothia et al. , 1 989) although they contain a 1 -4 shift (peptide flip) relative to one another between 
the fifth and eighth residues of the loop (residues 28-31) (see Table 6). 

[0097] 36-71 shows the same 1-4 shift between the model and crystal structure CDRs. Both crystal structure and 
model were compared with other loops of the same canonical class as defined by Chcthia et al. (Chothia et al., 1989). 
It was found that the hydrogen bonding pattern which determines the conformation was conserved. 

25 

CDR-L2 

[0098] CDR-L2 of D1 .3 has two adjacent threonines (49, 50) which in the x-ray structure are packed against the 
tyrosine at the fourth position of CDR-H3, thus minimizing the exposed hydrophobic sidechains. In the unminimized 
30 model the threonine sidechains are exposed to the solvent, but after energy minimization, this packing is observed. 

CDR-L3 

[0099] In Gloop-2, D1 .3 and 36-71 the proline at the seventh position in the loop is correctly predicted in the cis 
35 conformation. It has previously been suggested that the conformation of CDR-L3 is dictated by the presence of a proline 
in position 8 or 9 (Chothia et al., 1989) within the loop. 3D6 does not have a proline in either position. Only 7 out of 
290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both positions and in all of the published x-ray structures 
this proline is present. This is an example of a situation where either a new canonical class may need to be defined 
or where the canonical rule breaks down altogether, and an alternative method must be employed. 
40 [0100] The 3D6 L3 loop is 7 residues in length and was built using database loops alone where conformational space 
is saturated by means of fragments selected from the crystallographic database (Global RMS 2.01x10" 10 m (2.01 A), 
N,Cct,C), and by using CAMAL (Construction: Q[Q(YNS)Y]S, Global RMS: 1 .97x10- 10 m 1 .97 A, N.Ccc.C). The similarity 
of the structures generated by the two procedures illustrates the utility of the database search and suggests that, for 
shorter loops it is capable of saturating the available conformational space. 

45 

CDR-H1 

[0101] Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the p-sheet. The extended 
nature of this stretch of peptide limits its conformational flexibility and CDR-H1 is generally modelled accurately (Martin 
so etal., 1989; Chothia et al., 1989). 

[0102] In Gloop-2 and D1 .3, the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, rather than 
the more common bulky hydrophobic sidechain. 

55 CDR-H2 

[0103] CDR-H2 of 36-71 is similar in sequence to F1 9.9 (Strong et al., 1 991 ), (36-71 : YNNPGNGYIA (SEQ ID NO: 
492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by Chothia and 
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Lesk (Chothia et al. p 1989) are conserved, the backbone conformations are different: F19.9 has a bulge at the -PGN- 
Gly, compared with 36-71, giving the loop a 'kink' in the middle. The model of 36-71 shows a 1-4 shift, though the 
sidechains are still well placed. 

[0104] lnGloop-2,theallatom RMS deviation is poor (3x10" 10 m) (3.00 A) (Jeffrey et al., 1991) when compared with 
the P2 1 crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 10 by approximately 
120° about the % 2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2-, and P1 (Jeffrey et al., 
1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly and the all 
atom RMS (global fit) drops to 2.23x1 0" 10 m (2.23 A). 

[0105] This concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions on 
surface sidechain placement. Even though surface sidechains may show low temperature factors indicating low mobility 
in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean sidechain temperature factor 
for the F v domain is 13.46 (a= 8.20) while the sidechains of these two residues of H2 show mean temperature factors 
of 5.56 (o = 0.68) for the Phe at position 3 and 7.10 (a = 1.73) for the Tyr at position 10. 

CDR-H3 

[0106] CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al, (Kabat et at., 1987). This extreme variability results from V-D-J splicing (Schilling et al., 1980) and has always 
been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 residues), medium 
(up to 14 residues) and long (15 or more residues). Using the CAMAL procedure, short and medium CDR-H3's can 
be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3*s are more difficult and cannot, 
at present, be built to the same accuracy, the chain trace is still correct. 

[0107] It is unlikely that the longer loops consist of 'pure' loops (i.e., all random coil or turn). In crystal structures of 
antibodies with medium to longCDR-H3 loops (McPC603 (Rudikoff et al. t 1981): 11 amino acids (aa); KOL (Marquart 
et al., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet extension from 
the p-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

[01 08] To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a com- 
plete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca distance 
constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were then analyzed 
using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary structure to polypeptide 
structures. The amount of secondary structure for each length of loop was calculated, and it was observed that for 
loops longer than 12 residues the amount of secondary structure within each of the classes described in DSSP was 
constant. The number of loops selected is also constant (approximately 150 loops) for loops longer than 12 residues. 
A closer inspection of each of the length ensembles shows indeed that the loops are the same between the groups. 
[01 09] This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of p-strands 
connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, but with 
extensions to the p-strands. This is called the "sliding-ladder" effect. In addition, the maximum size of a random coil 
or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 8 residues, as deter- 
mined by DSSP. This implies that the conformational space of longer loops is not saturated by the database and, 
although it is unlikely that long loops in antibodies will differ significantly from long loops in other structures, confidence 
in the prediction must be correspondingly reduced. 

[01 10] By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
[0111] The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et al. 
(Kabat et al., 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 4 and 14 
residues which can be modelled accurately by the CAMAL algorithm. 

[0112] CDR-H3 of D1.3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9x10" 10 m (1.9 A) compared with the 
model. 

[0113] The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 
extension of the p-sheet. 

[0114] The3D6 H3 loop is 17 residues long. While KOL (Marquart etal., 1980) has the same length it has only one 
residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that the confor- 
mations would be similar. The final predicted conformation of 3D6 is an extended p-sheet, as in the crystal structure. 
The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist of 5-7° in the extended p- 
sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed and uncomplexed antibodies by 
Wilson et al. (Wilson and others). This suggests that long CDR-H3 loops may be flexible and actively involved in antigen 
binding. 



27 



EP0 592 106 B1 



The Complete Variable Region 

[01 1 5] Prediction of the strand positions and V L -V H orientation in the framework p-barrel was exact for all of the four 
antibodies. The backbone (N.Ccc.C) RMS deviations from the crystal structures were between 0.56 and 0.86x1 0 _10 m 
(0.56 and 0.86 A), despite the fact that, in all cases the V L and V H regions of a particular model were derived from 
different antibody structures. This suggests that this method will do well in procedures such as humanization (German 
et al., 1991), where correct framework positioning is important. The backbones of all six CDRs in all four antibodies 
are essentially correctly predicted, as shown in Figure 8. There are two important points to make about these predic- 
tions. First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework interactions can be 
confidently monitored. The only deviation from the x-ray structure is CDR-H3 of antibody 3D6 which has been previously 
discussed. Second, the all atom RMS deviation between models and x-ray structures is dominated by sidechain po- 
sitions. In most instances this deviation is due to a small number of incorrectly positioned, exposed sidechains (for 
example, in D1 .3 the only sidechains which are incorrectly predicted are Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H1 and Tyr 
4 of H3). Since each CDR is constructed in the absence of other CDRs, the force field may choose a rotamer which 
is 120° away from that found in the crystal structure. This effect has also been observed by Lee et al. (Lee and Levitt, 
1991). 

Conclusion 

[0116] For antibodies having CDR H3 regions of 14 residues or less the complete variable domain can be modelled 
to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops the CAMAL 
algorithm is likely to need an additional procedure in which molecular dynamics simulations are also incorporated. 
[0117] The canonical approach of Chothia et al. appears to work well (at least in modelling backbones) where it may 
be applied and may be used successfully in combination with the CAMAL procedure. 

[0118] One important observation that has emerged from these studies is that a given loop can exist in several 
conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 and longer CDR-H3's. A 
simple combinatorial calculation shows that, if each of these three loops can exist in three separate conformations, a 
given combining site can have 3 3 = 27 different topographies. Clearly, this would explain the origins of cross reactivity 
and would allow for induced fit of antigens. 
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Table 3: 



Details of the antibody crystal structures against which the models were compared and the parent frameworks used 


to build the models. Resolution data for D1 .3 has not yet been published. 








Framework Model 


Antibody 


Resolution 


R-f actor 


Light 


Heavy 


Gloop-2 


2.80 


21.2 


REI 


HyHEL-5 


D1.3 






REI 


NEW 


36-71 


1.90 


20.9 


Gloop2 


NEW 


3D6 


2.70 


17.7 


REI 


KOL 
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Loop 


Canonical 


Sequence 


SEQ ID NO 


LI 


HyHEL-10 


R A S Q S I 5 RWL A 


518 




(3D6) 


RASQS IGNNLH 


497 


L2 


REI 


EASNDLA 


519 




(3D6) 


KASSLES 


501 


HI 


McPC603 


DFYME 


520 




(3D6) 


DYAMH 


509 


H2 


KOL 


I I WD DG S DQ' 


521 




(3D6) 


I SWD S S S I G 


513 



Table 5: Canonical loops selected for the model of 3D6( taken from Chothia ct at (1989) ). 



Table 6: 



20 


Backbone <j> and \p angles of residues in CDR-L1 from HyHEL-10 and REI classified in the same canonical group 
by Chothia etal (1989). The residues exhibiting a peptide flip are indicated by a *. 




Residue Number 


24 


25 


26 


27 


28* 


29* 


25 


REI 

HyHEL-10 


Sequence 
Sequence 


Q 7138 
R -/108 


A -103/1 57 
A -85/135 


S -96/7 
S -88/64 


Q -158/142 
Q 1 72/1 60 


S -40/108 
S -64Z-38 


I 112/9 
I 9/63 




Residue Number 


30* 


31* 


32 


33 


32 




30 


REI 

HyHEL-10 


Sequence 
Sequence 


I 791-77 
G -63/107 


K -146/21 
N 85/-15 


Y -104/89 
N -105/12 


L -143/133 
L -129/118 


N -144/- 
H -126/- 


SEQ ID 
NO: 522 
SEQ ID 
NO: 518 



[0119] M.J. Darsley, P de al Paz, D.C. Phillips and A.R. Reesin Methodological Surveys in Biochemistry and Analysis, 
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International Subcellular Methodology Forum, September 3-6, 1984, Guildford, UK. 

[0120] Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. and Poljak, RJ. (1986). The Three-dimensional Structures of an 
Antigen-antibody Complex at 2.8 A Resolution. Science 233, pp. 747-753. 

[0121] Aqvist, J., van Gunsieren, W., Leifonmark, M. and Tapia, O. (1985), J. Mol. Biol. 183, pp. 461-477. 

[0122] Bernstein, F., Koetzle, T, Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., Shimanouchi, T. and 

Tasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542. 

[0123] Brooks, B., Bruccoleri, R., Olaison, B., States, D., Swaminathan, S. and Karplus, M. (1983), J. Comp. Chem. 
4, pp. 187-217. 

[0124] Bruccoleri, R.E. and Karplus, M. (1987), Prediction of the Folding of Short Polypeptide Segments by Uniform 
Conformational Sampling. Biopolymers 26, pp. 137-168. 
[0125] Carter, D. et al. (1991). Protein Engineering, p. 9999. 

[0126] Chau, P. and Dean P. (1987). Molecular Recognition: 3d Surface Structure Comparison by Gnomonic Pro- 
jection. J. Mol. Graph. 5, pp. 97-100. 

[0127] Chothia, C, Lesk, A., Levitt, M., Amit, A., Mariuzza, R., Phillips, S. and Poljak, R. (1986). The Predicted 
Structure of Immunoglobulin D1.3 and its Comparison with the Crystal Structure. Science 233, pp. 755-758. 
[0128] Chothia, C, Lesk, A.M., Tramontano, A., Levitt, M., Smith-Gill, S.J., Air, G., Sheriff, S., Padlan, E.A., Davies, 
D.R., Tulip, W.R., Colman, P.M., Alzri, P.M. and Poljak, R.J. (1989), Conformations of Immunoglobulin Hypervariable 
Regions. Nature (London) 342, pp. 877-883. 
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[0130] Darsley, M. and Rees, A. (1985), EMBO J. 4, pp. 383-392. 

[0131] Davies, D., Sheriff, S. and Padlan, E. (1988). Antibody Antigen Complexes. J. Biol. Chem. 263, pp. 
10541-10544. 

[0132] de la Paz, P., Sutton, B., Darsly, M. and Rees, A. (1986). Modelling of the Combining Sites of Three Anti- 
5 lysozyme Monoclonal Antibodies and of the Complex Between One of the Antibodies and Its Epitope. EMBO J. 5, pp. 
415-425. 

[0133] Fine, R., Wang, H., Shenkin, P., Yamnush, D. and Levinthal, C. (1986). Predicting Antibody Hypervariable 
Loop Conformations H: Minimization and Molecular Dynamics Studies of McPC603 from Many Randomly Generated 
Loop Conformations. Proteins: Struct., Funct., Genet. 1, pp. 342-362. 
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Macromolecules 3, pp. 178-187. 
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Antibody. Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185. 
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J. Immunol. Meth. 106, pp. 257-265. 

[0137] Jeffrey, P. (1989). The Structure and Specificity of Immunoglobulins. D. Phil. Thesis, University of Oxford. 
[0138] Jeffrey, P.D., Gricst, R.E., Taylor, G.L. and Rees, A.R. (1991). Crystal Structure of the Fab Fragment of the 
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[0140] Kabsch, W. and Sander, C. (1 983). Dictionary of Protein Secondary Structure. Biopolymers22, pp. 2577-2637. 
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SEQUENCE LISTING 

[0159] GENERAL INFORMATION 

10 (i) APPLICANT: PEDERSEN, Jan T. 

SEARLE, Stephen M.J. 
REES, Anthony R. 
ROGUSKA, Michael A. 
GUILD, Braydon C. 

15 

(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT ANTIBODIES 
(Hi) NUMBER OF SEQUENCES: 522 
20 (iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue, N.W. 

(C) CITY: Washington 
25 (D) STATE: D.C. 

(E) COUNTRY: United States 

(F) ZIP: 20037-3202 

(v) COMPUTER READABLE FORM: 

30 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

35 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 
40 (C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202) 293-7060 
45 (B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:1 
so (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 
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Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 



Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 

20 25 30 

Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr lie Lys Arg Leu lie 

35 40 45 

Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 

Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser Ser Leu Glu Ser 
65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 

85 90 95 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 

100 105 



(2) INFORMATION FOR SEQ ID NO:2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xt) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
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Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Glu Thr Val Thr lie Thr Cys Arg Ala Ser Gly Asn lie His Asn Tyr 

20 25 30 

Leu Ala_Tr£ Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 

Tyr Tyr Thr Thr Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys lie Asn Ser Leu Gin Pro 

65 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 

85 90 95 



Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 

100 105 

(3) INFORMATION FOR SEQ ID NO:3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
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Asp lie Val Leu Thr Gin Ser Pro Ala lie Met Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser val Asn Tyr Met 

20 25 30 

Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp lie Tyr 

35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly ser 

50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Ser Ser Met Glu Ttir Glu 

65 70 75 80 

Asp Ala Ala Glu Tyr Tyr cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 

85 90 95 

Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 

100 105 



(4) INFORMATION FOR SEQ ID NO:4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Asp He Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
15 10 15 
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Asn Ser Val Ser Leu Ser Cys Arg Ala Ser Gin Ser lie Gly Asn Asn 

20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu lie 
35 40 45 

Lys Tyr Ala Ser Gin ser lie Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser He Asn Ser Val Glu Thr 
65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 

100 105 

(5) INFORMATION FOR SEQ ID NO:5 
(0 SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 108 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 

Glu He Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
15 10 15 

Gin Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 

20 25 30 

His Trp Tyx Gin Gin Lys ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
- 35 40 45 

Glu He Ser Lys Leu Ala Ser Gly val Pro Ala Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Asn Thr Met Glu Ala Glu 

65 70 75 80 

Asp Ala Ala He Tyr Tyr Cys Gin Gin Trp Thr Tyr Pro Leu He Thr 

85 90 95 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 

100 105 

(6) INFORMATION FOR SEQ ID NO:6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

Glu Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1 5 10 15 

Arg Val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn lie Gly Ser lie 

20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 

35 40 45 

lie Tyr Arg Asp Ala Met Arg Pro Ser Gly val Pro Thr Arg Phe Ser 

50 55 60 

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lie Ser Gly Leu Glu 

65 70 75 80 

Ala Glu Asp Glu Ser Asp Tyr Tyr Cys Ala Ser Trp Asn Ser Ser Asp 

85 90 95 

Asn Ser Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly Gin 

100 105 110 



(7) INFORMATION FOR SEQ ID NO:7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 
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Asp xie val Met Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Ala Gly 
15 10 15 



Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 

20 25 30 

Gly Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Pro Pro Lys Leu Leu lie Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

lie Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 

85 90 95 

Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu He 

. 100 105 110 

Lys Arg Ala 
115 

(8) INFORMATION FOR SEQ ID NO:8 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 



40 



EP 0 592 106 B1 



Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin Arg 
1 5 10 15 

Val Thr lie Ser Cys Thr Gly Ser Ser Ser Asn lie Gly Ala Gly Asn 

20 25 30 

His Val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu 

35 40 45 

ile Phe His Asn Asn Ala Arg Phe Ser Val Ser Lys Ser Gly Ser Ser 

50 55 60 

Ala Thr Leu Ala Ile Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 
65 70 75 80 



Tyr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 

85 90 95 

Lys Leu Thr Val Leu Arg Gin 

100 

(9) INFORMATION FOR SEQ ID NO:9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 
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Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser cys Arg Ser Ser Gin ser Leu Val His Ser 

20 25 30 

Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Lys Val Leu He Tyr Lys val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 

85 90 95 

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu tie Lys 

" 100 105 110 

Arg Ala 



(1 0) INFORMATION FOR SEQ ID NO:1 0 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
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Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 io 15 

Asp Arg val Thr He Ser Cys Arg Ala Ser Gin Asp lie Ser Asn Tyr 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 

35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu His 

65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 

100 105 

(11) INFORMATION FOR SEQ ID NO:11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11: 



Asp He Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Sar Leu Gly 
15 10 15 

Asp Arg Val Ser He Ser Cys Arg Ala Ser Gin Asp He Asn Asn Phe 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 45 

Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe cys Gin Gin Gly Asn Ala Leu Pro Arg 

85 90 95 



Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 

100 105 



(12) INFORMATION FOR SEQ ID NO:12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 



Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu 
15 10 



Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin 

20 25 



Gin Lys Pro Gly Lys Val 

40 



Leu Ala Trp Tyr Gin 
35 



Tyr Lys Ala Ser Ser 

50 



(ii) MOLECULE TYPE: peptide 



Leu Glu Ser Gly Val Pro 

55 



Ser Ala Ser Val Gly 

15 

Ser He Ser Arg Trp 

30 

Pro Lys Leu Leu He 
45 

Ser Arg Phe Ser Gly 

60 

Ser Ser Leu Gin Pro 

80 

Asn Ser Tyr Ser Phe 

95 



ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lie 
65 70 75 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr 

85 90 



Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 

100 105 

(13) INFORMATION FOR SEQ ID NO:13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 04 amino acids 
(8) TYPE: amino acid 
(C) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 



Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
15 10 is 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 

20 25 30 

Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Glu lie Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 

65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Glu lie Arg Tyr Trp Gly 

100 



(14) INFORMATION FOR SEQ ID NO:14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gin 
15 10 15 

Ser Leu Ser lie Thr cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 

20 25 30 

Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Me* lie Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 
50 55 60 
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Ser Arg Leu Ser lie Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 Q0 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 



95 



85 90 

Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 

100 105 

(15) INFORMATION FOR SEQ ID NO:15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
15 10 15 

Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 

20 25 30 

He Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 
35 40 45 

Glu He Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 $o 

Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
6S 70 75 80 

Gin Lett Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cys Leu 

85 90 95 

His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 

100 105 

(16) INFORMATION FOR SEQ ID NO:16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16: 



Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
15 10 15 

Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser lie Thr Ser Asp 

20 25 30 

Tyr Trp Ser Trp lie Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 

35 40 45 

Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 

50 55 60 

Ser Arg lie Ser He Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 

65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr cys Ala 

85 90 95 

Asn Trp Asp Gly Asp Tyr Trp Gly 

100 



(17) INFORMATION FOR SEQ ID NO:17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17: 



Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

15 10 15 

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Ser Lys Tyr 

20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Glu He His Pro Asp Ser Gly Thr He Asn Tyr Thr Pro Ser Leu 
50 55 60 
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Lys Asp Lys Phe lie lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 

85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 

100 105 

(18) INFORMATION FOR SEQ ID NO:18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 



Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser cys Ser Ser Ser Gly Phe lie Phe Ser ser Tyr 

20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala lie lie Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val' 

50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 

100 105 110 

Pro Asp Tyr Trp Gly 
115 

(19) INFORMATION FOR SEQ ID NO:19 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 

Glu Val. Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 

20 25 30 

Tyr Met Glu Trp Val. Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp lie 
35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 

Ser Val Lys Gly Arg Phe lie Val Ser Arg Asp Thr Ser Gin Ser lie 

65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala lie Tyr 

85 90 95 

Tyr Cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 

100 105 1X0 

Gly 

(20) INFORMATION FOR SEQ ID NO:20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 

Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr 
15 10 15 

Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 

20 25 30 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly 
35 40 45 

Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 55 60 

Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 

65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

85 90 95 

Asn Leu lie Ala Gly Cys lie Asp Val Trp Gly 

100 105 

(21) INFORMATION FOR SEQ ID NO:21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21 : 

Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 15 

Pro Met Lys Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asp Tyr 

20 25 30 

Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Gin lie Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 

50~ " 55 60 

Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser Lys Ser Ser 

65 70 75 B0 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly lie Tyr 

85 90 95 

Tyr cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 

100 105 

(22) INFORMATION FOR SEQ ID NO:22 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 



Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu Val Ala Ala Ser Ser 
15 10 15 

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Tyr lie Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 

50 55 60 



Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe cys 

85 90 95 

Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala val Tyr Tyr Phe Asp 

100 105 110 



Ser Trp Gly 

115 



(23) INFORMATION FOR SEQ ID NO:23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 



Glu Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Gly Ser 
15 10 15 
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Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 

20 25 30 

Gly lie Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala Tyr Asn Glu Lys Phe 

50 55 SO 

Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 

65 70 75 go 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 

100 105 no 



(24) INFORMATION FOR SEQ ID NO:24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 

20 25 30 

Ala MetTHis Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ser Gly lie Ser Trp Asp Ser Ser Ser lie Gly Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr Cys 

85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 

100 105 no 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO:25 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 



Asp Val Leu Met Thr Gin Thx Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met: lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
~ " 100 105 110 



(26) INFORMATION FOR SEQ ID NO:26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1-5 io 15 

Arg Val Thr He Ser Cys Ser Gly Thr Ser Ser Asn He Gly ser Ser 

20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 

65 70 75 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 

85 90 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 

100 105 110 



(27) INFORMATION FOR SEQ ID NO:27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Gln_Ala Ser lie Ser Cys Arg Ser Ser Gin He lie lie His Ser 

" 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala lie 
65 70 75 80 
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Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu Xle 

100 105 no 

(28) INFORMATION FOR SEQ ID NO:28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 



Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Arg ser ser Gin Ser Leu Val Tyr Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro. Arg Arg Leu He Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly val Tyr Tyr Cys Met Gin Gly 

85 90 95 

Thr His.Trg Ser Trp Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

100 105 110 



(29) INFORMATION FOR SEQ ID NO:29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Glv 
1 5 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin He He lie His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Arg Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp val Gly val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu He 

100 105 no 

(30) INFORMATION FOR SEQ ID NO:30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30: 

Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

. 1- • 5 10 15 

Glu Arg_Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

" 20 25 30 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 
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He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 

85 90 95 

Tyr Asp Thr He Pro Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 HO 

(31) INFORMATION FOR SEQ ID NO:31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31 : 



Asp Val Leu Met Thr Gin Thr Pro Asp Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Arg Ala Ser He Ser cys Arg Ser Ser Gin lie He lie His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met: He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 

100 105 110 



(32) INFORMATION FOR SEQ ID NO:32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 is 

Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly phe Thr Phe ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr His Ala Asp Thr Val 
50 55 60 

Lys Gly Arg Phe Thr He ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Val Thr Val Ser 
115 

(33) INFORMATION FOR SEQ ID NO:33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 

Glu ValJSlivLeu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 

20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala lie lie Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 
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Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 

100 105 110 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
115 120 125 

(34) INFORMATION FOR SEQ ID NO:34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 



Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe lie Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Asp Gly Phe Thr He Tyr His Ala Asp Ser Val 
50 55 60 

Lys Gly Ar£ Phe Thr lie Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 

70 75 80 



Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 



Thr val Thr Val Ser 
115 

(35) INFORMATION FOR SEQ ID NO:35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35: 



Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 is 

Ser Leu Arg Leu Ser cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Val He Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 

100 105 . 110 

Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO: 36 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 



Gin Val Gin Leu Val Glu ser Gly Gly Gly val Val Gin Pro Gly Arg 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 

35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

- 100 105 110 

Leu Val Thr Val Ser 

115 

(37) INFORMATION FOR SEQ ID NO:37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

1.. 5 10 15 

Ser Leu_Ar^ Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Asn lie Lys Gin Asp Gly Ser Glu Lys Tyr Tyr val Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr cys 

85 90 95 

Ala Arg 



(38) INFORMATION FOR SEQ ID NO:38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Argjtet. Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO:39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 

Met Gly Trp Ser cys lie lie Leu Phe Leu Val Ala Thr Ala Tlir 
15 10 15 

(40) INFORMATION FOR SEQ ID NO:40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
15 10 15 

(41) INFORMATION FOR SEQ ID NO:41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41 : 

r 

Lys Thr ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
15 10 15 

(42) INFORMATION FOR SEQ ID NO:42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
IS 10 15 
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(43) INFORMATION FOR SEQ ID NO:43 

(i) SEQUENCE CHARACTERISTICS: 

5 (A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 



Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 

15 X 5 10 15 

(44) INFORMATION FOR SEQ ID NO:44 
20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: 

30 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 



35 (45) INFORMATION FOR SEQ ID NO:45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
^0 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:45: 



Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser ser Asp Pro Glu Lys Lys 
1 5 10 15 

50 

(46) INFORMATION FOR SEQ ID NO:46 
(i) SEQUENCE CHARACTERISTICS: 

55 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:46: 

5 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 
15 10 15 

(47) INFORMATION FOR SEQ ID NO:47 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

20 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 
1 5 10 i * 

25 (48) INFORMATION FOR SEQ ID NO:48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 ( X i) SEQUENCE DESCRIPTION: SEQ ID NO:48: 



Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

40 

(49) INFORMATION FOR SEQ ID NO:49 

(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49: 



Gin. Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp ser Glu Lys Lys 
15 10 15 



(50) INFORMATION FOR SEQ ID NO:50 



65 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

15 

(51) INFORMATION FOR SEQ ID NO:51 
(i) SEQUENCE CHARACTERISTICS: 

20 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51 : 



30 



35 



Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 is 

(52) INFORMATION FOR SEQ ID NO:52 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
40 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 

45 

Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 

50 (53) INFORMATION FOR SEQ ID NO:53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
55 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53: 

Gin Ile_Ser l*eu Arg Pro Gly Lys Gly Ser Ser Asp ser Glu Lys Lys 
i " s 10 15 

(54) INFORMATION FOR SEQ ID NO:54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54: 

Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
15 10 is 

(55) INFORMATION FOR SEQ ID NO:55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
15 10 15 

(56) INFORMATION FOR SEQ ID NO:56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 

Val Ttur Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
1 5 10 15 

(57) INFORMATION FOR SEQ ID NO:57 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57: 



Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
15 10 15 



(58) INFORMATION FOR SEQ ID NO:58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:58: 

Val TKr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
15 io 15 

(59) INFORMATION FOR SEQ ID NO:59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59: 

Val Thx Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
1 5 10 is 

(60) INFORMATION FOR SEQ ID NO:60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Tnr Tnr 
1 S 10 13 

(61) INFORMATION FOR SEQ ID NO:61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:61 : 

Gin Asn Ser Leu Tnx Pro Gly Lys Gly Ser Ser Ser Pro Glu tys Lys 
15 10 15 

(62) INFORMATION FOR SEQ ID NO:62 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp ser Asp Lys Lys 
15 io 15 

(63) INFORMATION FOR SEQ ID NO:63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63: 

Val Tnr Lys val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 is 

(64) INFORMATION FOR SEQ ID NO;64 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:64: 

Val Thr Arg Val Arg Pro Gly Lys GXy Asp ser Asp Ala Glu Lys Lys 

15 10 15 

(65) INFORMATION FOR SEQ ID NO:65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
15 10 15 

(66) INFORMATION FOR SEQ ID NO:66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:66: 

val Tiir Lys Val Arg Pro Gly Lys Gly Asp Ser Asp ser Glu Gin Lys 
15 io is 

(67) INFORMATION FOR SEQ ID NO:67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: 
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val Tlur Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Lys Lys 

15 10 15 

5 (68) INFORMATION FOR SEQ ID NO:68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
io (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:68: 

VaX Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp ser Glu Lys Lys 
1 ~ ~ 5 10 15 

20 

(69) INFORMATION FOR SEQ ID NO:69 
(i) SEQUENCE CHARACTERISTICS: 

25 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (jj) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:69: 



35 



40 



55 



val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 io 15 

(70) INFORMATION FOR SEQ ID NO:70 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70: 

50 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(71) INFORMATION FOR SEQ ID NO:71 
(i) SEQUENCE CHARACTERISTICS: 



71 



EP0 592 106 B1 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71 : 

Val Thr Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 is 

(72) INFORMATION FOR SEQ ID NO:72 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:72: 

Val Ser Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

15 10 15 

(73) INFORMATION FOR SEQ ID NO:73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 is 

(74) INFORMATION FOR SEQ ID NO:74 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:74: 
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Val ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(75) INFORMATION FOR SEQ ID NO:75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:75: 

Val THr Ser Ala Arg- Pro Gly Lys Gly Asp Ser Asp- Ala Glu Lys Lys 

15 10 15 

(76) INFORMATION FOR SEQ ID NO:76 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

1 5 10 15 

(77) INFORMATION FOR SEQ ID NO:77 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:77: 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
15 10 is 

(78) INFORMATION FOR SEQ ID NO:78 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78: 

Val Thr Leu lie Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 lO 15 

(79) INFORMATION FOR SEQ ID NO:79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 

Val Tlur Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 is 

(80) INFORMATION FOR SEQ ID NO:80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:80: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
15 10 15 

(81) INFORMATION FOR SEQ ID NO:81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:81 : 
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Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 
15 10 15 

(82) INFORMATION FOR SEQ ID NO:82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:82: 

Val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(83) INFORMATION FOR SEQ ID NO:83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:83: 

Val Thr_Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(84) INFORMATION FOR SEQ ID NO:84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:84: 

Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 io is 

(85) INFORMATION FOR SEQ ID NO:85 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85: 

val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 
15 io 15 

(86) INFORMATION FOR SEQ ID NO:86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86: 

Val Thx Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(87) INFORMATION FOR SEQ ID NO:87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:87: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(88) INFORMATION FOR SEQ ID NO:88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
15 10 15 

(89) INFORMATION FOR SEQ ID NO:89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(90) INFORMATION FOR SEQ ID NO:90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90: 

Glu Ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(91) INFORMATION FOR SEQ ID NO:91 
(t) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91 : 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 
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(92) INFORMATION FOR SEQ ID NO:92 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
15 10 is 

(93) INFORMATION FOR SEQ ID NO:93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
l 5 10 15 

(94) INFORMATION FOR SEQ ID NO:94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:94: 

Val Thr Ala Pro Ar? Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(95) INFORMATION FOR SEQ ID NO:95 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 

val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
15 10 15 

(96) INFORMATION FOR SEQ ID NO:96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:96: 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(97) INFORMATION FOR SEQ ID NO:97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(98) INFORMATION FOR SEQ ID NO:98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:98: 
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Val Thr-Ala Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(99) INFORMATION FOR SEQ ID NO:99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala ser ser Ala Glu Lys Lys 
1 5 io is 

(100) INFORMATION FOR SEQ ID NO:100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 is 

(101) INFORMATION FOR SEQ ID NO:101 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:101: 



Val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 



(102) INFORMATION FOR SEQ ID NO:102 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) _MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 

Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 

15 10 15 

(103) INFORMATION FOR SEQ ID NO:103 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:103: 

Leu Thr Ala Pro Lys Pro Gly Arg Gly Val Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(104) INFORMATION FOR SEQ ID NO:104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:104: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Arg 
1 5 io 15 

(105) INFORMATION FOR SEQ ID NO:105 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105: 
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Val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(106) INFORMATION FOR SEQ ID NO:106 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:106: 

Val Thr Ala Pro Lys Pro Arg Lys Gly Ala Ser Ser Ala Glu Lys Lys 

1 5 10 15 • 

(107) INFORMATION FOR SEQ ID NO:107 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 

(108) INFORMATION FOR SEQ ID NO:108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
15 10 15 

(109) INFORMATION FOR SEQ ID NO:109 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:109: 

Val Thr Leu Ser Sex Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(110) INFORMATION FOR SEQ ID NO:110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
15 10 15 

(111) INFORMATION FOR SEQ ID NO:111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 

(112) INFORMATION FOR SEQ ID NO:112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:112: 
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Gin Xle Ser Leu Xle Pro Gly Lys Gly Ser Tyir Asp Asp Glu Lys Lys 
15 10 IS 



(113) INFORMATION FOR SEQ ID NO:113 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:113: 

val Tlur-Ala, Leu Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(114) INFORMATION FOR SEQ ID NO:114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:114: 

val Thr Ala Leu. Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
15 io 15 J 



(115) INFORMATION FOR SEQ ID NO:115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:115: 



Val Thr Pro Pro ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
15 10 i5 



(116) INFORMATION FOR SEQ ID NO:116 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:116: 

Val Thr Pro . Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
15 10 15 

(117) INFORMATION FOR SEQ ID NO:117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117: 

Val Thr val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
15 10 15 

(118) INFORMATION FOR SEQ ID NO:118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 is 

(119) INFORMATION FOR SEQ ID NO:119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:119: 
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Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp ser Asp Lys Lys 
1 5 10 15 



(120) INFORMATION FOR SEQ ID NO:120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:120: 

Gin Thr Asp val Thr Gin Gly Gin Gly Ser Ser Gin Pro Glu Lys Lys 
15 10 15 

(121) INFORMATION FOR SEQ ID NO:121 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:121: 

Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys Lys 
15 lO 15 

(122) INFORMATION FOR SEQ ID NO:122 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Lys 
1 5 10 1S 

(123) INFORMATION FOR SEQ ID NO:123 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:123: 



Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
10 1 5 10 15 



(124) INFORMATION FOR SEQ ID NO:124 
15 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:124: 

25 

Leu Leu Sex- Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 15 



30 (125) INFORMATION FOR SEQ ID NO: 125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 

45 



(126) INFORMATION FOR SEQ ID NO:126 
50 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:126: 
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Val Thr lie Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 

(127) INFORMATION FOR SEQ ID NO:127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
15 10 15 

(128) INFORMATION FOR SEQ ID NO:128 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:128: 

Ala Val Ser Pro Thr- Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 - - 5 10 IS 

(129) INFORMATION FOR SEQ ID NO:129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:129: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Val He Lys Thr Glu Lys Leu 

(130) INFORMATION FOR SEQ ID NO:130 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Pro ser 
15 10 15 

(131) INFORMATION FOR SEQ ID NO:131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:131: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Met: Lys Leu 
15 10 15 

(132) INFORMATION FOR SEQ ID NO:132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Met Arg Leu 
15 10 15 

(133) INFORMATION FOR SEQ JD NO:133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133: 
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Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Met Lys Leu 
15 10 15 

(134) INFORMATION FOR SEQ ID NO:134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:134: 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Val Lys Leu 
1 5 10 15 

(135) INFORMATION FOR SEQ ID NO:135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:135: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(136) INFORMATION FOR SEQ ID NO:136 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Gly Lys Leu 
1 5 10 15 

(137) INFORMATION FOR SEQ ID NO:137 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:137: 

Tyr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met Leu 
15 10 15 

(138) INFORMATION FOR SEQ ID NO:138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:138: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
X 5 10 15 

(139) INFORMATION FOR SEQ ID NO:139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:139: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asn Lys Leu 
1 5 10 15 

(140) INFORMATION FOR SEQ ID NO:140 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:140: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
1 5 10 

(141) INFORMATION FOR SEQ ID NO:141 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:141: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
1 5 10 15 

(142) INFORMATION FOR SEQ ID NO:142 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:142: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
1 5 10 15 

(143) INFORMATION FOR SEQ ID NO:143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:143: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Gin Leu 
1 ~ " 5 10 15 

(144) INFORMATION FOR SEQ ID NO:144 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:144: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
1 5 10 .15 

(145) INFORMATION FOR SEQ ID NO:145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:145: 



Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Lys Leu 
15 io is 



(146) INFORMATION FOR SEQ ID NO:146 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:146: 



Ser Leu Pro Pro Lys Pro Gly Arg lie Arg Ser Ser Ttir Gly Lys Leu 
15 io 15 

(147) INFORMATION FOR SEQ ID NO:147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:147: 
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Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Gin Leu 
15 10 15 

5 

(148) INFORMATION FOR SEQ ID NO:148 

(i) SEQUENCE CHARACTERISTICS: 

io (A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

15 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:148: 



Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 
1 5 io is 



(149) INFORMATION FOR SEQ ID NO:149 
25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:149: 

35 

Ser Leu Ala Pro Ser Pro Gly Lys lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 

^0 (150) INFORMATION FOR SEQ ID NO:150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
« (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO:150: 

Ser Leu Pro Pro Arg Pro Gly Lys lie Arg Ser Ser Thr Gly Asn Val 
1 5 10 15 

55 

(151) INFORMATION FOR SEQ ID NO:151 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:151: 

Ser Leu Ajrg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 

1 5 10 15 

(152) INFORMATION FOR SEQ ID NO:152 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:152: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
15 10 is 

(153) INFORMATION FOR SEQ ID NO:153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Asn Leu 
15 io 15 

(154) INFORMATION FOR SEQ ID NO:154 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:154: 
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Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
IS 10 15 

(155) INFORMATION FOR SEQ ID NO:155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
15 10 15 

(156) INFORMATION FOR SEQ ID NO:156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:156: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
15 10 15 

(157) INFORMATION FOR SEQ ID NO:157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:157: 

Ser Leu Ala Pro Ser Pro Asp Lys lie Arg Ser Thr Pro Asp Lys Leu 
1 5 10 15 

(158) INFORMATION FOR SEQ ID NO:158 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:158: 

10 Ser Leu_Ala Leu Sar Pro Gly Lys Val Arg Sar Thr Ala Glu Lys Leu 

1 5 10 15 

(159) INFORMATION FOR SEQ ID NO:159 
« (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



20 



25 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:159: 



Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 io is 



30 (160) INFORMATION FOR SEQ ID NO:160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 
1 5 10 15 

45 

(161) INFORMATION FOR SEQ ID NO:161 
(i) SEQUENCE CHARACTERISTICS: 

so (A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



55 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:161 



97 



EP0 592 106 B1 

Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 

1 5 10 15 

(162) INFORMATION FOR SEQ ID NO:162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:162: 

Ser Leu Pro Leu Thr Pro Arg Val lie Arg Ser Thr Ala Glu Lys Leu 

1 5 10 ^15 

(163) INFORMATION FOR SEQ ID NO:163 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 io 15 

(164) INFORMATION FOR SEQ ID NO:164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:164: 

Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 
1 5 10 is 

(165) INFORMATION FOR SEQ ID NO:165 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:165: 

Phe Leu His Pro Hit Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 -15 

(166) INFORMATION FOR SEQ ID NO:166 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:166: 

Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 

15 10 15 

(167) INFORMATION FOR SEQ ID NO:167 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:167: 

Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
15 10 15 

(1 68) INFORMATION FOR SEQ ID NO:1 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:168: 
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Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
1 5 10 15 

(169) INFORMATION FOR SEQ ID NO:169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:169: 

Val Thr Ala Pro Arg Pro Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
15 10 is 

(170) INFORMATION FOR SEQ ID NO:170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:170: 

Val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(171) INFORMATION FOR SEQ ID NO:171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:171: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
1 5 10 is . 

(172) INFORMATION FOR SEQ ID NO:172 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:172: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Asp Lys Lys 
15 10 15 

(173) INFORMATION FOR SEQ ID NO:173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:173: 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 

1**5 10 15 

(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:174: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Xaa Lys Lys 
1 5 10 is 

(175) INFORMATION FOR SEQ ID NO:175 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:175: 
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Val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
15 10 is 

(176) INFORMATION FOR SEQ ID NO:176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:176: 

Val Thr Gly Pro Ser Arg Gly Arg lie Arg ser Asp Pro Glu Lys Lys 

15 10 15 

(177) INFORMATION FOR SEQ ID NO:177 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:177: 

Val Thr Val Pro Arg Pro Ser Arg lie Arg Ser Glu Ser Glu Arg Lys 

1 5 10 15 

(178) INFORMATION FOR SEQ ID NO:178 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:178: 

Val Thr Ala Pro Gly Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
15 10 15 

(179) INFORMATION FOR SEQ ID NO:179 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:179: 



Gin Thr Ser Val Arg Pro Gly Arg .Val Arg ser Asp Pro Glu Arg Lys 
10 1 5 10 15 

(180) INFORMATION FOR SEQ ID NO:180 
(i) SEQUENCE CHARACTERISTICS: 

15 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:180: 



25 Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp- Pro Glu Arg Lys 

15 10 15 



(181) INFORMATION FOR SEQ ID NO:181 
30 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:181: 

40 

Gin Thr Ser val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 

15 10 15 

(182) INFORMATION FOR SEQ ID NO:182 

45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
so (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:182: 

55 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



103 



EP0 592 106 B1 

(183) INFORMATION FOR SEQ ID NO:183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:183: 

Gin Tnr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 

(184) INFORMATION FOR SEQ ID NO:184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:184: 

Gin Tnr Ser val Art? Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
1 5 10 15 

(185) INFORMATION FOR SEQ ID NO:185 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 

1 5 10 15 

(186) INFORMATION FOR SEQ ID NO:186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
15 10 15 

(187) INFORMATION FOR SEQ ID NO:187 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:187: 

Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
1 5 10 is 

(188) INFORMATION FOR SEQ ID NO:188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:188: 



Gin Thr_Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 
15 10 15 



(189) INFORMATION FOR SEQ ID NO:189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:189: 

Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
I 5 10 is 
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(190) INFORMATION FOR SEQ ID NO:190 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
15 10 15 

(191) INFORMATION FOR SEQ ID NO:191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 

(192) INFORMATION FOR SEQ ID NO:192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:192: 

Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 

(1 93) INFORMATION FOR SEQ ID NO:1 93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:193: 

Gin Thr Ser Val Axg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
1 5 10 is 

(194) INFORMATION FOR SEQ ID NO:194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:194: 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1.5 10 15 

(195) INFORMATION FOR SEQ ID NO:195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:195: 

Gin Thr Ser Val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
15 10 15 

(1 96) INFORMATION FOR SEQ ID NO:1 96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:196: 

Gin Thr Ser Val Ser Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(197) INFORMATION FOR SEQ ID NO:197 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:197: 



Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 

15 10 is 



(198) INFORMATION FOR SEQ ID NO:198 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:198: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
1 5 10 15 

(199) INFORMATION FOR SEQ ID NO:199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:199: 

Gin Thr ser val Arg Pro Lys Lys val Arg Ser Asp Pro Glx Lys Lys 

15 10 15 

(200) INFORMATION FOR SEQ ID NO:200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:200: 



108 



EP0 592 106 B1 

Gin Thr Ser Val Arg Pro Lys Lys val Arg Pho Asp Pro Glu Lys Lys 
1 5 10 15 

(201) INFORMATION FOR SEQ ID NO:201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
15 10 15 

(202) INFORMATION FOR SEQ ID NO:202 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:202: 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 5 io 15 

(203) INFORMATION FOR SEQ ID NO:203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:203: 

Val Thr Asp Leu Arg Pro Gly Lys val Arg Ser Asp Ala Glu Lys Lys 
1 - - 5 10 15 

(204) INFORMATION FOR SEQ ID NO:204 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:204: 



Gin Thr Ser Val Ser Pro Gly Asn lie Arg Ser Glu Ser Asp Lys Lys 
15 10 15 



(205) INFORMATION FOR SEQ ID NO:205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
1 5 10 is 

(206) INFORMATION FOR SEQ ID NO:206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:206: 

Val Thr Leu Leu Pro Pro Gly Arg Val Arg Ser Asp Ala Glu Lys Lys 

1 5 10 15 

(207) INFORMATION FOR SEQ ID NO:207 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:207: 
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Val Thr Leu Lieu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 

(208) INFORMATION FOR SEQ ID NO:208 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:208: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
15 io 15 

(209) INFORMATION FOR SEQ ID NO:209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:209: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Aax Ala Glx Asn Lys 
15 io is 

(210) INFORMATION FOR SEQ ID NO:210 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:210: 

Val Thr Leu Pro Pro Pro Gin Gin val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(211) INFORMATION FOR SEQ ID NO:211 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

s (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:211: 

w Va l Thr Leu Pro Pro Pro Gly Gin Val Thr Ser Asp Ala Clu Lys Lys 

15 10 15 

(212) INFORMATION FOR SEQ ID NO:212 
15 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
15 10 15 

30 (213) INFORMATION FOR SEQ ID NO:213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 



Ala Leu Ser Pro Ser Ser Gly Gin ser Ser Ser Ala Ser Glu Arg Leu 
15 10 15 

45 



25 



50 



(214) INFORMATION FOR SEQ ID NO:214 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:214: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 is 

Ser Ar3~Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 

(215) INFORMATION FOR SEQ ID NO:215 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:215: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys val 
1 5 10 is 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 



(216) INFORMATION FOR SEQ ID NO:216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:216: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 
15 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 

(217) INFORMATION FOR SEQ ID NO:217 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:217: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

-.1- 5 10 15 



Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 



(218) INFORMATION FOR SEQ ID NO:218 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:218: 



Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 



(219) INFORMATION FOR SEQ ID NO:219 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:219: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Thr ser Gin Arg Ala Glu ser 

20 25 



(220) INFORMATION FOR SEQ ID NO:220 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(it) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:220: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

.1. 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(221) INFORMATION FOR SEQ ID NO:221 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:221: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(222) INFORMATION FOR SEQ ID NO:222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:222: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(223) INFORMATION FOR SEQ ID NO:223 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:223: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lya Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(224) INFORMATION FOR SEQ ID NO:224 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:224: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 

20 25 

(225) INFORMATION FOR SEQ ID NO:225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:225: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 io is 

Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 

20 25 

(226) INFORMATION FOR SEQ ID NO:226 
(i) SEQUENCE CHARACTERISTICS: 

116 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 
1 5 10 15 

Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 

20 25 

(227) INFORMATION FOR SEQ ID NO:227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:227: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
is io 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 

(228) INFORMATION FOR SEQ ID NO:228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:228: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
l 5 io is 

Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 

20 25 



(229) INFORMATION FOR SEQ ID NO:229 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:229: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 
1.5 10 15 

Ser Lya Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 

(230) INFORMATION FOR SEQ ID NO:230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:230: 

Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 

20 25 

(231) INFORMATION FOR SEQ ID NO:231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:231: 



Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 
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(232) INFORMATION FOR SEQ ID NO:232 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:232: 

Glu Lys val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1.5 10 is 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(233) INFORMATION FOR SEQ ID NO:233 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:233: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
13 10 is 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(234) INFORMATION FOR SEQ ID NO:234 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:234: 
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Asp Lys val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(235) INFORMATION FOR SEQ ID NO:235 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:235: 



Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
i 5 10 is 

ser Lys Gly Asn Ala Lys Lys ser Glu Thr 

20 25 

(236) INFORMATION FOR SEQ ID NO:236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:236: 



Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 io is 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(237) INFORMATION FOR SEQ ID NO:237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:237: 



Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 

15 10 15 

Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 

20 25 



(238) INFORMATION FOR SEQ ID NO:238 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:238: 



Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Asp Arg Arg Ser Glu Thr 

20 25 



(239) INFORMATION FOR SEQ ID NO:239 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:239: 



Glu Met: Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 

20 25 



(240) INFORMATION FOR SEQ ID NO:240 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:240: 



Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg ser Glu Thr 

20 25 

(241) INFORMATION FOR SEQ ID NO:241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:241: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 

1 5 10 15 

Ser Lya Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 



(242) INFORMATION FOR SEQ ID NO:242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:242: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys As© 
1 5 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(243) INFORMATION FOR SEQ ID NO:243 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 io is 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(244) INFORMATION FOR SEQ ID NO:244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:244: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(245) INFORMATION FOR SEQ ID NO:245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:245: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asn 
1 5 10 15 * 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(246) INFORMATION FOR SEQ ID NO:246 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:246: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thx Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(247) INFORMATION FOR SEQ ID NO:247 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:247: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
15 10 is 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(248) INFORMATION FOR SEQ ID NO:248 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:248: 

Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asd 
1 5 io 15 

Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 

20 25 

(249) INFORMATION FOR SEQ ID NO:249 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(250) INFORMATION FOR SEQ ID NO:250 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:250: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Glu Lys Ser Glu Thr 

20 25 

(251) INFORMATION FOR SEQ ID NO:251 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:251: 

Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asd 
1 5 io 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 
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(252) INFORMATION FOR SEQ ID NO:252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(253) INFORMATION FOR SEQ ID NO:253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:253: 



Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 



(254) INFORMATION FOR SEQ ID NO:254 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 

20 25 

(255) INFORMATION FOR SEQ ID NO:255 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:255: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 

20 25 

(256) INFORMATION FOR SEQ ID NO:256 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:256: 



Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
15 10 15 

Thr Lys Gly Asn Pro Lys Arg Ser Asp Thr 

20 25 

(257) INFORMATION FOR SEQ ID NO:257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:257: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
15 10 is 

He Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(258) INFORMATION FOR SEQ ID NO:258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:258: 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 

15 10 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(259) INFORMATION FOR SEQ ID NO:259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:259: 



Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 

15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(260) INFORMATION FOR SEQ ID NO:260 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



128 



EP0 592 106 B1 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:260: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 is 

ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 

20 25 

(261) INFORMATION FOR SEQ ID NO:261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 

20 25 

(262) INFORMATION FOR SEQ ID NO:262 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:262: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(263) INFORMATION FOR SEQ ID NO:263 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:263: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10' 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(264) INFORMATION FOR SEQ ID NO:264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 

1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 

20 25 

(265) INFORMATION FOR SEQ ID NO:265 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
15 10 15 

Ser Lya Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(266) INFORMATION FOR SEQ ID NO:266 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:266: 



Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 is 

Ser Lys Gly Asp Ser Lys Arg Val Glu Met 

20 25 

(267) INFORMATION FOR SEQ ID NO:267 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:267: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 is 

Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 

20 25 

(268) INFORMATION FOR SEQ ID NO:268 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:268: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asn Ala Lys Gly Ser Glu Thr 

20 25 

(269) INFORMATION FOR SEQ ID NO:269 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:269: 

Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 

20 25 

(270) INFORMATION FOR SEQ ID NO:270 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:270: 



Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 

20 25 

(271) INFORMATION FOR SEQ ID NO:271 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(it) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:271 



Glu Lys lie Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 

15 10 15 

ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 
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(272) INFORMATION FOR SEQ ID NO:272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:272: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 io is 

Ser Lys Asp Asn Ala Lys Arg ser Glu Thr 

20 25 

(273) INFORMATION FOR SEQ ID NO:273 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:273: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 is 

Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 

(274) INFORMATION FOR SEQ ID NO:274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:274: 



133 



EP0 592 106 B1 

Glu Lys lieu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
15 10 15 

Me* Lys Glu Asn Ala Lys Arg Ser Glu Thr 

20 25 

(275) INFORMATION FOR SEQ ID NO:275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:275: 



Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
15 io 15 

Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 

20 25 



(276) INFORMATION FOR SEQ ID NO:276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:276: 



Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 .10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 

(277) INFORMATION FOR SEQ ID NO:277 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE; peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:277: 



Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Asp Asp Ala Lys Arg Ser Glu Thr 

20 25 

(278) INFORMATION FOR SEQ ID NO:278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:278: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 io 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 

20 25 

(279) INFORMATION FOR SEQ ID NO:279 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 

20 25 

(280) INFORMATION FOR SEQ ID NO:280 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:280: 

Glu Gin Val Gly Gly Leu- Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Ttur Gly Asn Ala Lys Arg ser Glu Thr 

20 25 

(281) INFORMATION FOR SEQ ID NO:281 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:281: 

Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arcr 
1 5 io 15 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(282) INFORMATION FOR SEQ ID NO:282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:282: 



Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly ser Pro Gly Lys Asp 
15 io 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 

20 25 

(283) INFORMATION FOR SEQ ID NO:283 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 

20 25 

(284) INFORMATION FOR SEQ ID NO:284 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:284: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 10 15 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 

20 25 

(285) INFORMATION FOR SEQ ID NO:285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:285: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 io is 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 

20 . 25 

(286) INFORMATION FOR SEQ ID NO:286 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thx Pro Gly Lys Asp 
1 5 10 15 

Asp Lys Gly Thr ser Ala Lys Asn Glu Mat 

20 25 

(287) INFORMATION FOR SEQ ID NO:287 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:287: 

Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly ser Pro Gly Gin Glu 
1 5 .10 is 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(288) INFORMATION FOR SEQ ID NO:288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:288: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(289) INFORMATION FOR SEQ ID NO:289 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:289: 



Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys ser Ser Thr Ser Glu Ser 

20 25 

(290) INFORMATION FOR SEQ ID NO:290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:290: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 io is 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 



(291) INFORMATION FOR SEQ ID NO:291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:291: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Tlir Pro Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 



139 



EP0 592 106 B1 

(292) INFORMATION FOR SEQ ID NO:292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:292: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lya Gly Lys Ser Ser Ttir Ser Glu Ser 

20 25 

(293) INFORMATION FOR SEQ ID NO:293 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:293: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(294) INFORMATION FOR SEQ ID NO:294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:294: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser* Ala Ser Glu Ser 

20 25 

(295) INFORMATION FOR SEQ ID NO:295 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:295: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lya Gly Lys Ser Ser Thr Phe Glu Ser 

20 25 

(296) INFORMATION FOR SEQ ID NO:296 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:296: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 is 

Lys Gin Gly Lys Ser Ser Thr Phe Glu ser 

20 . 25 

(297) INFORMATION FOR SEQ ID NO:297 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:297: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 is 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(298) INFORMATION FOR SEQ ID NO:298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:298: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 

15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(299) INFORMATION FOR SEQ ID NO:299 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:299: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 io 15 

Lys Lys Ser Asn Ser Ser Thr ser Glu Ser 

20 25 

(300) INFORMATION FOR SEQ ID NO:300 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(301) INFORMATION FOR SEQ ID NO:301 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:301: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(302) INFORMATION FOR SEQ ID NO:302 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:302: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
15 io 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(303) INFORMATION FOR SEQ ID NO:303 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(304) INFORMATION FOR SEQ ID NO:304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(305) INFORMATION FOR SEQ ID NO:305 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:305: 

Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1.5 io is 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(306) INFORMATION FOR SEQ ID NO:306 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:306: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 is 



Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 25 

(307) INFORMATION FOR SEQ ID NO:307 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:307: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 



(308) INFORMATION FOR SEQ ID NO:308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:308: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
15 io 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(309) INFORMATION FOR SEQ ID NO:309 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:309: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(310) INFORMATION FOR SEQ ID NO:310 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:310: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(311) INFORMATION FOR SEQ ID NO:311 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:311: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 
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(312) INFORMATION FOR SEQ ID NO:312 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:312: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Lys Lys Gly Thr Ser Ser Tlir Ser Glu Ser 

20 25 

(313) INFORMATION FOR SEQ ID NO:313 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:313: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(314) INFORMATION FOR SEQ ID NO:314 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:314: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 io 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 



(315) INFORMATION FOR SEQ ID NO:315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:315: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 

1 5 10 is 

Asn Lys Gly Thr Ser Ser Thr Ser Glu' Ser 

20 25 

(316) INFORMATION FOR SEQ ID NO:316 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:316: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 

(317) INFORMATION FOR SEQ ID NO:317 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



148 



EP 0 592 106 B1 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:317: 

His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

l 5 .10 X5 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(318) INFORMATION FOR SEQ ID NO:318 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:318: 

Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(319) INFORMATION FOR SEQ ID NO:319 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:319: 



Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Gin Gly Thr Ser ser Thr Ser Glu Ser 

20 25 

(320) INFORMATION FOR SEQ ID NO:320 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:320: 



Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asd 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(321) INFORMATION FOR SEQ ID NO:321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:321: 



Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 io 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

20 25 

(322) INFORMATION FOR SEQ ID NO:322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(323) INFORMATION FOR SEQ ID NO:323 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:323: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 X5 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 



(324) INFORMATION FOR SEQ ID NO:324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:324: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 io is 



Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 25 



(325) INFORMATION FOR SEQ ID NO:325 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:325: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
15 10 15 



Lys Lye Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 



(326) INFORMATION FOR SEQ ID NO:326 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:326: 



Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 io 15 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 

20 25 



(327) INFORMATION FOR SEQ ID NO:327 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(if) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:327: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pto Gly Gin Gin 
15 10 is 

Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 



(328) INFORMATION FOR SEQ ID NO:328 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:328: 



Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly He Pro Gly Gin Glu 
15 io 15 

Lys Lya Gly Lys Ser ser Thr Ser Glu Ser 

20 25 
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(329) INFORMATION FOR SEQ ID NO:329 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:329: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(330) INFORMATION FOR SEQ ID NO:330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(331) INFORMATION FOR SEQ ID NO:331 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:331: 
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Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(332) INFORMATION FOR SEQ ID NO:332 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:332: 



Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(333) INFORMATION FOR SEQ ID NO:333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:333: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 1° 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 

20 25 

(334) INFORMATION FOR SEQ ID NO:334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:334: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(335) INFORMATION FOR SEQ ID NO:335 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:335: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
1 5 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(336) INFORMATION FOR SEQ ID NO:336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:336: 

Gin Gin Gin Pro Glu val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
l 5 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(337) INFORMATION FOR SEQ ID NO:337 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:337: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
1 5 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(338) INFORMATION FOR SEQ ID NO:338 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:338: 

Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 

20 25 

(339) INFORMATION FOR SEQ ID NO:339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:339: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 



(340) INFORMATION FOR SEQ ID NO:340 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:340: 



Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 

1 5 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 

(341) INFORMATION FOR SEQ ID NO:341 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:341: 

Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 

20 25 

(342) INFORMATION FOR SEQ ID NO:342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:342: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 is 

Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 

20 25 

(343) INFORMATION FOR SEQ ID NO:343 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:343: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Sar Thr Ser Ser Thr Ser Asp Ser 

20 25 

(344) INFORMATION FOR SEQ ID NO:344 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:344: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(345) INFORMATION FOR SEQ ID NO:345 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:345: 



Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 

15 10 15 

His Arg Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 

(346) INFORMATION FOR SEQ ID NO:346 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:346: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(347) INFORMATION FOR SEQ ID NO:347 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:347: 

Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 io is 



Asn Thr Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(348) INFORMATION FOR SEQ ID NO:348 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:348: 



Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu ser 

20 25 
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(349) INFORMATION FOR SEQ ID NO:349 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Lys Lys Gly He Ser Ser Thr Ser Glu Ser 

20 25 

(350) INFORMATION FOR SEQ ID NO:350 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:350: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 
15 10 is 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(351) INFORMATION FOR SEQ ID NO:351 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:351: 
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Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 

1 5 10 is 

Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(352) INFORMATION FOR SEQ ID NO:352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:352: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 

15 10 15 

Arg Lya Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(353) INFORMATION FOR SEQ ID NO:353 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:353: 

Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 is 

Asn Lys Val Thr Ser Ser Thr Ser Glu Ser 

20 25 

(354) INFORMATION FOR SEQ ID NO:354 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:354: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Gin Lys Ala Lys Ser Ser Thr ser Glu Ser 

20 25 

(355) INFORMATION FOR SEQ ID NO:355 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:355: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

1 5 10 15 

Lys Thr Gly Thr Ser Ser Thr Thr Glu Ser 

20 25 

(356) INFORMATION FOR SEQ ID NO:356 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ iD NO:356: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
1 5 10 is 

Lys Lys Ser Thr ser Ser Ala Ser Glu Ser 

20 25 

(357) INFORMATION FOR SEQ iD NO:357 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:357: 

Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 

20 25 

(358) INFORMATION FOR SEQ ID NO:358 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:358: 

Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys ser Ser Thr ser Glu Ser 

20 25 

(359) INFORMATION FOR SEQ ID NO:359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:359: 

Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 io 15 

Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 

20 25 

(360) INFORMATION FOR SEQ ID NO:360 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:360: 



Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 ' 5 10 is 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(361) INFORMATION FOR SEQ ID NO:361 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:361: 



Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(362) INFORMATION FOR SEQ ID NO:362 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:362: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
15 io 15. 

Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 

20 25 



(363) INFORMATION FOR SEQ ID NO:363 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:363: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 is 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(364) INFORMATION FOR SEQ ID NO:364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:364: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 

15 10 15 

Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 

20 25 

(365) INFORMATION FOR SEQ ID NO:365 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:365: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 io is 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 
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(366) INFORMATION FOR SEQ ID NO:366 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:366: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5-io 15 

Lys Gin Asp Thr Ser Ser Thr Ser Glu Thr 

20 25 

(367) INFORMATION FOR SEQ ID NO:367 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:367: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Gly Thr 

20 25 

(368) INFORMATION FOR SEQ ID NO:368 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 io 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(369) INFORMATION FOR SEQ ID NO:369 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:369: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 io is 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(370) INFORMATION FOR SEQ ID NO:370 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:370: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 xo 15 

Lys Gin lie Thr Ser Ser Thr Ser Glu Thr 

20 25 

(371) INFORMATION FOR SEQ ID NO:371 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:371: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(372) INFORMATION FOR SEQ ID NO:372 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:372: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys His Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(373) INFORMATION FOR SEQ ID NO:373 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:373: 



Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 

1 5 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(374) INFORMATION FOR SEQ ID NO:374 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:374: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 

Lys Leu lie Thr ser Ser Thr Ser Glu Thr 

20 25 

(375) INFORMATION FOR SEQ ID NO:375 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:375: 

Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 

20 25 

(376) INFORMATION FOR SEQ ID NO:376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
15 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(377) INFORMATION FOR SEQ ID NO:377 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE; peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:377: 

Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 

1 5 io is 

Lys Lys Gly Lys Ser Ser Thr ser Glu Ser 

20 25 

(378) INFORMATION FOR SEQ ID NO:378 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:378: 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 

20 25 

(379) INFORMATION FOR SEQ ID NO:379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lya Gly Lys Ser Ser Val Tyr Phe Ala 

20 25 

(380) INFORMATION FOR SEQ ID NO:380 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:380: 

Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 

15 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 

20 25 

(381) INFORMATION FOR SEQ ID NO:381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

20 25 

(382) INFORMATION FOR SEQ ID NO:382 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 

20 25 



(383) INFORMATION FOR SEQ ID NO:383 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:383: 



Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 

15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(384) INFORMATION FOR SEQ ID NO:384 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:384: 

Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 io 15 

Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 

20 25 



(385) INFORMATION FOR SEQ ID NO:385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: iinear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:385: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 

Asp Val Lys Asp Asn Ala Lys ser Glu Thr 

20 25 
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(386) INFORMATION FOR SEQ ID NO:386 
(t) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:386: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His 
15 io 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(387) INFORMATION FOR SEQ ID NO:387 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:387: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn 
15 io i 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(388) INFORMATION FOR SEQ ID NO:388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:388: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Sar Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 

20 25 

(389) INFORMATION FOR SEQ ID NO:389 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:389: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 io is 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(390) INFORMATION FOR SEQ ID NO:390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:390: 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 io 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 

20 25 

(391) INFORMATION FOR SEQ ID NO:391 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:391: 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
15 10 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 

20 25 

(392) INFORMATION FOR SEQ ID NO:392 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:392: 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 

20 25 

(393) INFORMATION FOR SEQ ID NO:393 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:393: 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 io 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 

20 25 

(394) INFORMATION FOR SEQ ID NO:394 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:394: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 is 

Ser Arg Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(395) INFORMATION FOR SEQ ID NO:395 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:395: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
15 io 15 

Ser Lys Ser Thr ser Lys Thr Ala Glu Thr 

20 25 

(396) INFORMATION FOR SEQ ID NO:396 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:396: 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 

(397) INFORMATION FOR SEQ ID NO:397 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:397: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Asn Thr Ser Lys Thr lie Glu Thr 

20 25 

(398) INFORMATION FOR SEQ ID NO:398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:398: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
15 io 15 

Ser Lys Asn Thr Ser Lys Thr Pro Glu Thr 

20 25 

(399) INFORMATION FOR SEQ ID NO:399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:399: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr ser Lys Thr Thr Glu Thr 

20 25 

(400) INFORMATION FOR SEQ ID NO:400 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:400: 

Asp Gin Gin Pro Gly Leu Lys pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 

20 25 

(401) INFORMATION FOR SEQ ID NO:401 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:401: 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

1 5 10 15 

Ser* Lys Asn Thr Ser Glu Thr Thr Glx Thr 

20 25 

(402) INFORMATION FOR SEQ ID NO:402 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:402: 



Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 .15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 

(403) INFORMATION FOR SEQ ID NO:403 



178 



EP0 592 106 B1 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:403: 



Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Arg Thr Thr Glu Thr 

20 25 

(404) INFORMATION FOR SEQ ID NO:404 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:404: 



Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 io 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 

20 25 

(405) INFORMATION FOR SEQ ID NO:405 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:405: 



Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 
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(406) INFORMATION FOR SEQ ID NO:406 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:406: 

Glu Gin Gin Pro Sex Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Asn Glu Thr 

20 25 

(407) INFORMATION FOR SEQ ID NO:407 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:407: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 

20 25 

(408) INFORMATION FOR SEQ ID NO:408 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:408: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 

20 25 

(409) INFORMATION FOR SEQ ID NO:409 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:409: 



Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

15 10 15 

Ser Lya Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(410) INFORMATION FOR SEQ ID NO:410 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:410: 



Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
15 io 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(411) INFORMATION FOR SEQ ID NO:411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:411: 



Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(412) INFORMATION FOR SEQ ID NO:412 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:412: 



Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Ala Ly» Ser Asn Ser Lys Gin. Thr Asp Thr 

20 25 

(413) INFORMATION FOR SEQ ID NO:413 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:413: 



Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(414) INFORMATION FOR SEQ ID NO:414 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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<ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:414: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Ala lie Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(415) INFORMATION FOR SEQ ID NO:415 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:415: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 

15 10 15 

Ala lie Ser Asn Ser Lys Gin Ser Asn Thr 

20 25 

(416) INFORMATION FOR SEQ ID NO:416 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:416: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 

Ala lie Ser Asn Ser Lys Gin Ala Asn Thr 

20 25 

(417) INFORMATION FOR SEQ ID NO:417 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:417: 



Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 5 10 is 

Ala Met Ser Asn Ser Lys Gin lie Asp Thr 

20 25 

(418) INFORMATION FOR SEQ ID NO:418 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:418: 



Gin Gin Lys Pro Ser Leu Gin Pro ser Ser Asp Ser Pro Gly Lys Ala 
15 10 15 

Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 

20 25 

(419) INFORMATION FOR SEQ ID NO:419 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:419: 

Glu Arg Val Gly Asp Leu Glu Pro Gly Arg Gly lie Pro Gly Lys Ala 
15 10 15 

Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 

20 25 

(420) INFORMATION FOR SEQ ID NO:420 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:420: 



Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly lie Pro Gly Lys Ala 
1 5 10 is 



Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 

20 25 



(421) INFORMATION FOR SEQ ID NO:421 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:421: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 

20 25 



(422) INFORMATION FOR SEQ ID NO:422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:422: 



Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Lys Lys Thr Glu Thr 

20 25 

(423) INFORMATION FOR SEQ ID NO:423 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:423: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 io 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(424) INFORMATION FOR SEQ ID NO:424 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:424: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(425) INFORMATION FOR SEQ ID NO:425 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:425: 



Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 
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(426) INFORMATION FOR SEQ ID NO:426 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:426: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(427) INFORMATION FOR SEQ ID NO:427 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:427: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg Ala Glu Thr 

20 25 

(428) INFORMATION FOR SEQ ID NO:428 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:428: 
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Glu Gin val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Gly Asp Ser Arg Arg Ala Glu Thr 

20 25 

(429) INFORMATION FOR SEQ ID NO:429 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:429: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 io is 

Ser Lys Gly Asn Ser Arg Arg Ala Glu Thr 

20 25 

(430) INFORMATION FOR SEQ ID NO:430 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:430: 



Gin Gin Val Gly Gly Leu Glu pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 

(431) INFORMATION FOR SEQ ID NO:431 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:431: 

Glu Gin Leu Gly Asp Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

1 5 10 15 

Ser Lys~Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(432) INFORMATION FOR SEQ ID NO:432 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:432: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Thr Gly Lys Asp 
IS io 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(433) INFORMATION FOR SEQ ID NO:433 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:433: 



Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Tlir Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(434) INFORMATION FOR SEQ ID NO:434 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:434: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly lie Pro Gly Lys Asp 

15 10 15 

Ser Lys Gly Asn Ser Lys Arg Pro Glu Thr 

20 25 

(435) INFORMATION FOR SEQ ID NO:435 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:435: 

Glu Gin Val Gly Gly Val Gin Pro Gly Arg Gly lie Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 

20 25 



(436) INFORMATION FOR SEQ ID NO:436 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:436: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Ser Asn Gly Asp Ser Lys Arg Pro Glu Thr 

20 25 

(437) INFORMATION FOR SEQ ID NO:437 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:437: 



Gin Lys Val Gly Gly val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

15 10 15 

Ser Lya Gly Asn Ser Lys Arg Thr Glu Thr 

20 25 

(438) INFORMATION FOR SEQ ID NO:438 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:438: 



Gin Glu Val Gly Gly Val Glx Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 



Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 



(439) INFORMATION FOR SEQ ID NO:439 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:439: 



Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Asn Gly Asp Ser Lys Gin Ala Glx Thr 

20 25 
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(440) INFORMATION FOR SEQ ID NO:440 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:440: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Ser Pro Gly Lys Asp 
15 10 15 

Thr Asn Gly Asp Ser Lys Glu Ala Glx Thr 

20 25 

(441) INFORMATION FOR SEQ ID NO:441 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(it) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:441: 

Ala Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Asn Gly Asp Ser Lys Gin Ala Glx Ser 

20 25 

(442) INFORMATION FOR SEQ ID NO:442 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:442: 



192 



EP0 592 106 B1 



Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 io is 

Ser Gin Gly Asp Ser Lys Gin Ala Glx Thr 

20 25 

(443) INFORMATION FOR SEQ ID NO:443 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:443: 



Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
X 5 10 15 

ser Gin Gly Asp Ser Lys Glu Pro Glx Thr 

20 25 

(444) INFORMATION FOR SEQ ID NO:444 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:444: 

Glu Gin Leu Gly Gly Leu Gin Pro Glu Arg Gly Thr Pro Gly Lys Glu 
.1 5 10 15 

Ser Lys Gly Asn Ser Met Arg Ala Glu Thr 

20 25 

(445) INFORMATION FOR SEQ ID NO:445 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:445: 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asx Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg Val Glu Thr 

20 25 

(446) INFORMATION FOR SEQ ID NO:446 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:446: 



Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asn Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Gin Arg Pro Glu Thr 

20 25 

(447) INFORMATION FOR SEQ ID NO:447 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:447: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Leu Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(448) INFORMATION FOR SEQ ID NO:448 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



194 



EP0 592 106 B1 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:448: 

Gin Glx Val Gly Gly Ala Glx Pro Gly Arg Gly Ser Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 

(449) INFORMATION FOR SEQ ID NO:449 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:449: 

Gin Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Ser Pro Gly Lys Asp 

15 10 15 

Ser Lys Gly Asn Ala Gin Arg Thr Glx Thr 

20 25 

(450) INFORMATION FOR SEQ ID NO:450 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:450: 

Asp Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Asn 
15 10 15 

ser Asn Gly Asp Ser Lys Thr Pro Glx Thr 

20 25 

(451) INFORMATION FOR SEQ ID NO:451 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:451: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Ser Arg Glu Asp 
15 10 is 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(452) INFORMATION FOR SEQ ID NO:452 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:452: 

Glu Gin Val Gly Ala Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Gin Ala Asp Ser Lys Glu Ala Glx Thr 

20 25 

(453) INFORMATION FOR SEQ ID NO:453 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:453: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 

Glu Gly Ser val Glu Thr 

20 

(454) INFORMATION FOR SEQ ID NO:454 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:454: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Arg Gly Asn Ser Gly Lys Ala 
1 5 xo xs 

Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 

20 25 

(455) INFORMATION FOR SEQ ID NO;455 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:455: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 

20 25 

(456) INFORMATION FOR SEQ ID NO:456 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:456: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
15 10 15 

Sear Lys Gly Asp Ser Asn Arg Pro Asp Thr 

20 25 

(457) INFORMATION FOR SEQ ID NO:457 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:457: 



Gin Gin Val Gly Gly Val Gin Ala Gly Arg Ala Asn Pro Gly Lys Asp 
15 io is 

Ser Arg Gly lie Ser Lys Arg Thr Glu Thr 

20 25 

(458) INFORMATION FOR SEQ ID NO:458 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:458: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 

20 25 

(459) INFORMATION FOR SEQ ID NO:459 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:459: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Thr Ser Thr Arg Ser Glu Thr 

20 25 
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(460) INFORMATION FOR SEQ ID NO:460 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:460: 



Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

Lys Gin Gly Thr Ser Ala Arg Ser Glu Thr 

20 25 



(461) INFORMATION FOR SEQ ID NO:461 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:461: 



Gin Gin Val Ala Glu val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Gin Gly Thr Ser lie Arg Ser Asp Thr 

20 25 



(462) INFORMATION FOR SEQ ID NO:462 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:462: 
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Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Gin Gly Thr Ser He Arg Ser Asp Thr 

20 25 

(463) INFORMATION FOR SEQ ID NO:463 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:463: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Asn Gin Gly Thr Ser Thr Arg Ser Asp Thr 

20 25 

(464) INFORMATION FOR SEQ ID NO:464 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:464: 

Gin Gin Val Gly Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Gin Gin 
15 io is 

Lys Gin Asp Thr Ser Thr Arg Ser Asp Thr 

20 25 

(465) INFORMATION FOR SEQ ID NO:465 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:465: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly His Pro 
15 10 is 

Arg Gin Gly Ala Ser Phe Arg Ser Asp Ser 

20 25 

(466) INFORMATION FOR SEQ ID NO:466 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:466: 

Gin Gin Val Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Gly Thr Gly Thr Ser Val Lys Ala Glu Thr 

20 25 

(467) INFORMATION FOR SEQ ID NO:467 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:467: 

Glu Gin Val Ala Glu Val Lys Pro Gly Lys Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys ser lie Lys Ala Ser Thr 

20 25 

(468) INFORMATION FOR SEQ ID NO:468 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:468: 

Glu Gin Val Ala Glu Val Lys Pro Gly Arg Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys Ser Xle Lys Ala Ser Thr 

20 25 

(469) INFORMATION FOR SEQ ID NO:469 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:469: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Asp Pro Gly Arg Pro 
1 5 10 15 

Arg Gin Ala Ser Ser Thr lie Ser Ala Thr 

20 25 

(470) INFORMATION FOR SEQ ID NO:470 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:470: 

Glu Gin Val Ala Glu Val Pro Gin Gly Lys Gly Arg Pro Gly Lys Ser 

1 .5 10 ' 15 

Leu Gin Gly Lys Ser Leu Lys Ala Ser Thr 

20 25 

(471) INFORMATION FOR SEQ ID NO:471 
(i) SEQUENCE CHARACTERISTICS: 

202 



EP0 592 106 B1 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:471: 

Gin Gin Met Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Lys Pro 
15 io 15 

Gly Val Val Pro Ser Phe Phe ser Glu Thr 

20 25 

(472) INFORMATION FOR SEQ ID NO:472 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:472: 

Gin Gin Val Ala Glu val Lys Pro Gly Arg Gly Thr Pro Gly Arg Tyr 
15 10 15 

lie Trp Glu Pro Ser Phe Phe Asn Glu Gly 

20 25 

(473) INFORMATION FOR SEQ ID NO:473 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:473: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(474) INFORMATION FOR SEQ ID NO:474 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:474: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(475) INFORMATION FOR SEQ ID NO:475 
(t) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:475: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Asn Thr Ala Ala Thr 

20 25 

(476) INFORMATION FOR SEQ ID NO:476 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:476: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Ala Gly Lys Pro 
15 io 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(477) INFORMATION FOR SEQ ID NO:477 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:477: 



Arg Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Pro Pro Gly Lys Pro 
15 10 is 

Ser Arg Gly Thr Ser Arg Ser Ala Ala Thr 

20 25 

(478) INFORMATION FOR SEQ ID NO:478 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:478: 



Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Arg Thr 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(479) INFORMATION FOR SEQ ID NO:479 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:479: 



Gin Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Thr Pro Gly Arg Thr 
15 10 is 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 
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(480) INFORMATION FOR SEQ ID NO:480 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:480: 

Xaa Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Ser Pro Gly Arg Thr 
15 io is 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(481) INFORMATION FOR SEQ ID NO:481 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:481: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Ser Arg Val 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Pro Glu Thr 

20 25 

(482) INFORMATION FOR SEQ ID NO:482 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:482: 
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Gin His Gin Ala Gly Leu Lys Arg Ser Ser Gly Pro Pro Gly Lys Pro 

1 5 io is 

Ser Thr Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(483) INFORMATION FOR SEQ ID NO:483 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:483: 



Glx Gin Glu Ser Gly Leu Lys Pro Thr Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Ser Arg Ser Lys Ala Ala Asp Ala 

20 25 

(484) INFORMATION FOR SEQ ID NO:484 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:484: 

Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Arg -Pro 
1 5 10 15 

Ser Lya Sex* Thr Ser Lys Asp Pro Val Thr 

20 25 

(485) INFORMATION FOR SEQ ID NO:485 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:485: 



Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Pro 

15 10 15 

Ser Arg Ser Thr Ser Arg Asp Pro Val Ser 

20 25 

(486) INFORMATION FOR SEQ ID NO:486 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:486: 

Glu Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Lys Thr Thr Ser Lys Asp Pro val Thr 

20 25 

(487) INFORMATION FOR SEQ ID NO:487 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:487: 



Gin Asn Arg Pro Ala Leu Lys Ala Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Glu, Thr Thr Ser Lys Asp Pro Ala Thr 

20 25 

(488) INFORMATION FOR SEQ ID NO:488 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:488: 

Gin Thr Thr Pro Ala Leu Lys Pro Lys Thr Gly Ser Pro Gly Lys Thr 
15 10 IS 

Ser Arg Thr Asp Ser Lys Asn Pro Val Thr 

20 25 

(489) INFORMATION FOR SEQ ID NO:489 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:489: 



Gin Thr Arg Pro Ala Leu Arg Pro Thr Thr Gly Ser Pro Gly Glu Ala 
15 10 is 

Ser Glu Thr Thr Ser Lys Gly Pro Gly Thr 

20 25 

(490) INFORMATION FOR SEQ ID NO:490 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:490: 

Gin Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Glu Thr Thr Ser Arg Asp Thr Ala Tyr 

20 25 

(491) INFORMATION FOR SEQ ID NO:491 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:491: 

5 

Leu Glu Gly val Gin Leu Trp Gly Gly Arg Gly lie Ser Arg Lys Tyr 
1 5 10 15 



Ala Lys Gly Asn Gly Lys Arg Glu Asp Ser 

20 25 



(492) INFORMATION FOR SEQ ID NO:492 

15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
20 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:492: 

25 

Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala 
15 10 



30 (493) INFORMATION FOR SEQ ID NO:493 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:493: 



Tyr lie Asn Pro Gly Lys Gly Tyr Leu Ser 
15 10 

45 

(494) INFORMATION FOR SEQ ID NO:494 

(i) SEQUENCE CHARACTERISTICS: 

50 (A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

55 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:494: 
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Arg Ala Ser Gin Glu lie Ser Gly Tyr Leu Ser 
1 5 io 

(495) INFORMATION FOR SEQ ID NO:495 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:495: 

Arg Ala Ser Gly Asn lie His Asn Tyr Leu Ala 
15 10 

(496) INFORMATION FOR SEQ ID NO:496 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:496: 

Arg Ala Ser Gin Asp lie Asn Asn Phe Leu Asn 
1 5 10 

(497) INFORMATION FOR SEQ ID NO:497 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:497: 

Arg Ala Ser Gin Ser He Gly Asn Asn Leu His 
15 10 

(498) INFORMATION FOR SEQ ID NO:498 
(i) SEQUENCE CHARACTERISTICS: 
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10 



15 



25 



30 



40 



45 



50 



(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:498: 



Ala Ala Ser Thr lieu Asp Ser 
1 5 



(499) INFORMATION FOR SEQ ID NO:499 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
20 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:499: 



Tyr Thr Thr Thr Leu Ala Asp 
1 5 



(500) INFORMATION FOR SEQ ID NO:500 
35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:500: 



Phe Thr Ser Arg Ser Gin Ser 

1 5 



(501) INFORMATION FOR SEQ ID NO:501 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



212 



EP0 592 106 B1 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:501: 

Lys Ala Ser Ser Leu Glu Ser 
1 5 

(502) INFORMATION FOR SEQ ID NO:502 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:502: 

Leu Gin Tyr Leu Ser Tyr Pro Leu Thr 
1 5 

(503) INFORMATION FOR SEQ ID NO:503 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:503: 

Gin His Phe Trp Ser Thr Pro Arg Thr 
1 5 



(504) INFORMATION FOR SEQ ID NO:504 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:504: 



Gin Gin Gly Asn Ala Leu Pro Arg Thr 

1 5 



(505) INFORMATION FOR SEQ ID NO:505 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
5 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:505: 

10 

Gin Gin Tyr Asn Ser Tyr Ser 
1 5 

15 (506) INFORMATION FOR SEQ ID NO:506 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 
20 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:506: 



Thr Phe Gly lie Thr 
l 5 

30 

(507) INFORMATION FOR SEQ ID NO:507 
(i) SEQUENCE CHARACTERISTICS: 

35 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

40 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:507: 



Gly Tyr Gly Val Asn 
1 5 



50 

(508) INFORMATION FOR SEQ ID NO:508 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:508: 



Ser Asn Gly lie Asn 
1 5 



10 (509) INFORMATION FOR SEQ ID NO:509 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 
15 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:509: 



Asp Tyr Ala Met: His 
1 5 



25 



30 



(510) INFORMATION FOR SEQ ID NO:510 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:510: 



40 



45 



Glu XI* Phe Pro Gly Asn Ser l*ys Thr Tyr 
15 10 



(511) IHFORMATION FOR SEQ ID NO:511 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
so (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:511: 

55 
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Met lie Trp Gly Asp Gly Asn Thr Asp 
1 5 

5 

(512) INFORMATION FOR SEQ ID NO:512 
(i) SEQUENCE CHARACTERISTICS: 

10 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:512: 



Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala 
15 io 



(513) INFORMATION FOR SEQ ID NO:513 
25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:513: 

35 

lie Ser Trp Asp Ser Ser Ser lie Gly 

1 5 



(514) INFORMATION FOR SEQ ID NO:514 

40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:514: 

so 

Arg Glu Tie Arg Tyr 
1 5 



55 (515) INFORMATION FOR SEQ ID NO:515 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:515: 

Glu Arg Asp Tyr Arg Leu Asp Tyr 
1 5 

(516) INFORMATION FOR SEQ ID NO:516 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:516: 

Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr 
15 10 

(517) INFORMATION FOR SEQ ID NO:517 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:517: 

Gly Arg Asp Tyr Tyr Asp Ser Gly Gly. Tyr Phe Thr Val Ala Phe Asp 
1 5 10 15 

He 

(518) INFORMATION FOR SEQ ID NO:518 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:518: 

Arg Ala Ser Gin Ser lie Ser Arg Trp Leu Ala 
15 10 

(519) INFORMATION FOR SEQ ID NO:519 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51 9: 

Glu Ala Ser Asn Asp Leu Ala 

1 5 

(520) INFORMATION FOR SEQ ID NO:520 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:520: 

Asp Phe Tyr Met Glu 
1 5 

(521) INFORMATION FOR SEQ ID NO:521 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:521: 

lie Xle Trp Asp Asp Gly Ser Asp Gin 
1 5 
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(522) INFORMATION FOR SEQ ID NO:522 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:522: 



Gin Ala Ser Gin Ser lie He Lys Tyr Leu Asn 
1 5 10 



ms 

A method of producing an antibody or fragment thereof which comprises humanized heavy and light chains of a 
rodent antibody variable region, said method comprising: 

(a) generating sequence alignments, in framework positions only, from relative accessibility distributions from 
x-ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of 
heavy and light chain surface exposed framework positions; 

(b) defining for a rodent antibody variable region a set of heavy and light chain surface exposed amino acid 
residues using said set of surface exposed framework positions generated in said step (a); 

(c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino 
acid residues defined in said step (b), wherein said heavy and light chains from said human antibody are or 
are not naturally paired; 

(d) substituting, in the amino acid sequence of said rodent variable region, said set of heavy and light chain 
surface exposed amino acid residues defined in said step (b) with said human set of heavy and light chain 
surface exposed amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody and of said variable 
region of said rodent antibody resulting from the substituting specified in said step (d); 

(f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid res- 
idues from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the com- 
plementarity determining regions of said rodent variable region; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue 
to thereby define a humanizing set of surface exposed amino acid residues; 

(h) replacing the set of rodent antibody variable region surface exposed amino acid residues defined in said 
step (b) with the humanizing set of surface exposed amino acid residues defined in said step (g); and 

(i) producing said paired peptides, 

characterized in that in step (a) sequence alignments are generated from a sufficient number of antibody 
variable region heavy and light chains to give a set of heavy and light chain surface exposed framework positions 
wherein said set is identical in at least 98% of said sequence alignment positions and in that in step (f) amino acid 
residues from said sets identified in said steps (b) and (c) that are within 5x10- 10 m (5 Angstroms) of any atom of 
any residue of the complementarity determining regions of said variable region to be humanized are identified. 

The method of claim 1 , wherein the set of heavy and light chain surface exposed framework positions in step (a) 
is identical in at least 98% of said sequence alignment positions. 
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The method of claim 1 or 2, wherein the variable region of the rodent antibody is a variable region of a murine 
antibody. 

The method of claim 1 or 2, wherein said surface exposed amino acid residues are those residues whose solvent 
accessibility is above 30%. 

A peptide obtained by the method of any one of claims 1 to 4. 

A method of producing a humanized rodent antibody or fragment thereof by resurfacing, said method comprising: 

(a) generating sequence alignments, in framework positions only, from relative accessibility distributions from 
x-ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of 
heavy and light chain surface exposed framework positions; 

<b) defining for a rodent antibody or fragment thereof a set of variable region heavy and light chain surface 
exposed amino acid residues using said set of surface exposed framework positions generated in said step (a); 

(c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino 
acid residues defined in said step (b), wherein said heavy and light chains from said human antibody are or 
are not naturally paired; 

(d) substituting, in the amino acid sequence of said rodent antibody or fragment thereof, said set of heavy and 
light chain surface exposed amino acid residues defined in said step (b) with said human set of heavy and 
light chain surface exposed amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody or fragment thereof 
and of said variable region of said rodent antibody or fragment thereof resulting from the substituting specified 
in said step (d); 

(f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid res- 
idues from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the com- 
plementarity determining regions of said rodent antibody or fragment thereof; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue 
to thereby define a humanizing set of surface exposed amino acid residues; 

(h) replacing the set of rodent antibody surface exposed amino acid residues defined in said step (b) with the 
humanizing set of surface exposed amino acid residues defined in said step (g); and 

(i) producing said humanized antibody or fragment thereof, 

characterized In that in step (a) sequence alignments are generated from a sufficient number of antibody 
variable region heavy and light chains to give a set of heavy and light chain surface exposed framework positions 
wherein said set is identical in at least 98% of said sequence alignment positions and In that in step (f) amino acid 
residues from said sets identified in said steps (b) and (c) that are within 5x10 _10 m (5 Angstroms) of any atom of 
any residue of the complementarity determining regions of said rodent antibody or fragment thereof to be human- 
ized are identified. 

The method of claim 6, wherein said rodent antibody is an antibody fragment. 

The method of claim 6 or 7, wherein the set of heavy and light chain surface exposed framework positions in step 
(a) is identical in at least 98% of said sequence alignment positions. 

The method of claim 7, wherein said rodent antibody fragment is a single chain antibody, a F v fragment, a Fab 
fragment, a Fab 2 fragment or a Fab fragment. 

The method of claim 6, 7 or 8, wherein said step (c) identifies a set of naturally paired heavy and light chain surface 
exposed amino acid residues that is most closely identical to said set of surface exposed amino acid residues 
defined in said step (b). 

The method of claim 6, 7 or 8, wherein said surface exposed amino acid residues are those residues whose solvent 
accessibility is 30%. 

The method of claim 6, 7 or 8, wherein the rodent antibody or fragment thereof is a murine antibody. 
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The method of claim 1 2, wherein said set of framework positions of surface exposed amino acid residues is defined 
by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B: 



Table 1 



Light Chain 




Mi imsn 
n ui i icii i 


IVIUUoc 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 O 24 S 24 Y 6 


V 83 Q 22 L 5 


59 


T61 L 37 P 26 S 26 G 17 A 14 L 7 


T87S36A29L17P5 


15 


P62V25L12 


L 47 P 30 V 8 A 7 


18 


R57S18T13P6 


R 38 K22S 13 O 12 T 8 


Aft 


D OA 


K fc> 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K70Q 13 R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 


73 


S96 


S 90 I 5 


76 


D43T 18 S 16 E 15 


D87S 15 A5K5 


86 


P44 A27S 17T8 


A50 P 11 T8 E7Q6 


87 


E71 D 11 G 7 


E 91 D 8 


111 


K74 R 12 N 6 


K93 


115 


K 54 L 40 


K87 L5 


116 


R 60 G 33 S 5 


R 69 G 9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 83 T 7 


Q 68 K 26 


122 


V59L15Q13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G53E22A14D7 


E45G43S6 


128 


L 81 V 31 F 7 


L96 


130 


K 46 Q 41 E 5 


K 52 O 27 R 1 7 


131 


P95 


P 91 A 5 


132 


G 74 S 16 T 7 


G 82 S 17 


136 


R53K23S 17 T 7 


K 68 S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P84S 10 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K76 Q 10 R 8 


K 50 Q 30 N 1 0 H 5 


183 


D26P25A17Q10T7 


E31 P 22 D 17 A 12 Q 11 


184 


S70K9P8 


K 42 S 37 T 6 


186 


K 53 O 22 R 7 N 5 


K 83 Q 7 


187 


G66S21 T5 


G 62 S 18 D 10 


195 


T30D26N19K7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 85 I 8 T 8 R 5 


S 48 K34Q 11 


208 


R46T 18 K 17 D 6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 6 


E 66 D 7 


210 


E46A18D13S9Z8V5 


T53 S 43 
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Table 1 (continued) 



Heavy Chain 


Position 


Human 


Mouse 


212 


T91 





14. The method of claim 6, 7 or 8 wherein the rodent antibody or fragment thereof is murine antibody N901 . 

1 5. The method of claim 1 4, wherein said set of framework positions of surface exposed amino acid residues is defined 
by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B: 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 78 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L37 


TB7 


9 


P26S26G 17 A14L.7 


S36 A29L 17 P5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R57S 18T13P6 


R38K22S13Q12T9 


46 


P 94 


P 62 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K 70 Q 13 R 8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 


73 


S 96 


S 90 I 5 


76 


D43T 16 S 16 E 15 


D 67S 15 A5 K5 


86 


P44 A27S 17 TB 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K74R 12 N 6 


K93 


115 


K 54 L 40 


K87 L5 


116 


R 60 G 33 S 5 


R 89 G 9 


117 


Q 50 T 37 E 8 P 6 


A74Q 14 P 5 R5 


Heavy Chain 


Position 


Human 


Mouse 


116 


E 47 Q 46 


E59Q29 D 10 


120 


Q 63 T 7 


Q 68 K 26 


122 


V59L15Q13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G53E22A14D7 


E 45 G 43 S 6 


128 


L61 V31 F7 


L96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 17 


136 


R 53 K 23 S 1 7 T 7 


K66S17R13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D8 


160 


P84S 10 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K76Q10 R8 


K50Q30N 10 H 5 


183 


D26P25 A17Q 10 T 7 


E 31 P 22 D 17 A 12 Q 17 
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Table 1 (continued) 



5 



10 



Heavy Chain 


Position 


Human 


Mouse 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K 83 Q 7 


187 


G66S21 T5 


G 62 S 18 D 10 


195 


T 30 D 26 N 1 9 K 7 


T 36 K 30 N 26 D 5 


196 


S 91 


S 76 A 16 


197 


K 85 I 8 T 8 R 5 


S46 K34Q 11 


208 


R46T18K17D6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 8 


E 88 D 7 


210 


E46 A 18 D 13 S9 Z8 V5 


T53S43 


212 


T91 





16. A resurfaced rodent antibody or fragment thereof made by the method of claim 6, 7 or 8. 

17. The resurfaced antibody or fragment thereof of claim 16, wherein said rodent antibody is an antibody fragment. 

18. The resurfaced antibody or fragment thereof of claim 17, wherein said rodent antibody fragment is a single chain 
antibody, a F v fragment, a Fab fragment, a Fab 2 fragment or a Fab fragment. 

19. The resurfaced antibody or fragment thereof of claim 16 or 17, wherein said surface exposed amino acid residues 
are those residues whose solvent accessibility is above 30%. 

20. The resurfaced antibody or fragment thereof of claim 16 or 1 7, wherein the rodent antibody or fragment thereof is 
a murine antibody. 

21. The resurfaced antibody or fragment thereof of claim 20, wherein said set of framework positions of surface ex- 
posed amino acid residues is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B: 



Table 1 



35 


Light Chain 


Position 


Human 


Mouse 




1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 




3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


40 


5 


T 61 L 37 


T67 




9 


P 26 S 26 G 17 A 14 L 7 


S 36 A 29 L 1 7 P 5 




15 


P 62 V25 L 12 


L 47 P 30 V 8 A 7 




18 


R 57S 18T 13 P 6 


R38K22S 13Q12T9 




46 


P 94 


P 82 S 9 


45 


47 


G 89 


G 71 D 18 




51 


K43 R31 


K 70 Q 13 R 8 T5 




63 


G 91 


G 98 




66 


D 43 S 25 A 9 


D 38 A 26 S 26 


50 


73 


S 96 


S 90 I 5 




76 


D 43T 18 S 16 E 15 


D 67 S 15 A 5 K5 




86 


P44A27S17T8 


A50P11T8E7Q6 




87 


E 71 D 11 G 7 


E 91 D 6 




111 


K 74 R 12 N 6 


K93 


55 


115 


K 54 L 40 


K 87 L 5 




116 


R 60 G 33 S 5 


R89G9 




117 


Q50T37 E6 P6 


A74Q 14 P5 R5 
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Table 1 (continued) 



Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 10 


120 


Q 83 T 7 


Q 68 K 26 


122 


V 59 L 1 5 Q 1 3 


O 57 V 27 L *5 K ^ 


126 


G 54 A 23 P 1 8 


G 36 P 30 A 29 


127 


G 53 E 22 A 1 4 D 7 


E 45 G 43 S 6 


128 


L 81 V 31 F 7 


L 96 


130 

i x^ 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 1 7 


136 


R53K23S 17T7 


K68S 17 R 1*3 


143 


G 96 


G Q8 


145 


T 46 S 32 N 9 1 7 




160 

i xj \+ 


P 64 S 1 0 


Pgou 7 

i 1 1 f 


161 

i xv i 


G 93 


G 71 F 24 


1 62 


K76O10R6 


rv ju w in i w n o 


183 


D26P25A17Q10T7 


E31 P22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q 7 


187 


G 66 S 21 T 5 


G 62 S 18 D 10 


195 


T30D26N 19K7 


T36K30N26D6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


206 


R46T 18 K 17 D6 


S 67 A 14 T 11 


209 


A 50 P 21 S 13 T 8 


E 88 D 7 


210 


E46A18D13S9Z8 V5 


T 53 S 43 


212 


T91 





22. The resurfaced antibody or fragment thereof of claim 1 6 or 1 7, wherein the rodent antibody or fragment thereof to 
be humanized is murine antibody N901 . 

23. The resurfaced antibody or fragment thereof of claim 1 6 or 1 7, wherein said framework positions of surface exposed 
amino acid residues is defined by the set shown in Table I and the alignments set forth in Figures 3A and 3B: 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 1 L37 


T87 


9 


P26S26 G 17 A 14 L 7 


S 36 A 29 L 1 7 P 5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R 57 S 18 T 13 P 6 


R38K22S 13Q12T9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K43 R31 


K 70 Q 13 R 8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 26 
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Table 1 (continued) 



Light Chain 


Position 


Human 


Mouse 


73 


S 96 


S 90 1 5 


76 


D43T18S 16 E 15 


D67S 15 A5 K5 


86 


P44A27S17T8 


A50P11 T8E7Q6 


87 


E 71 D 11 G 7 


E91 D6 


111 


K 74 R 12 N 6 


K93 


115 


K 54 L 40 


KB7L5 


116 


R 60 G 33 S 5 


R89G9 


117 


Q50T37E6P6 


A74Q 14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E59Q29D10 


120 


Q 83 T7 


Q 66 K 26 


122 


V 59 L 1 5 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


Q 53 E 22 AMD 7 


E 45 G 43 S 6 


128 


L61 V31 F7 


L96 


130 


K46Q41 E5 


K52Q27R17 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 1 7 


136 


R53 K23 S 17 T 7 


K66S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P 84 S 1 0 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 1 0 R 8 


K50Q30N 10 H 6 


183 


D26P25A17Q 10T7 


E 31 P 22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q 7 


187 


G 66 S 21 T 5 


G 62 S 18 D 10 


195 


T30 D 26 N 19 K7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


208 


R46T18K17D6 


S 67 A 14T 11 


209 


A 50 P 21 S 13T8 


E88D7 


210 


E46A18D13S9Z6V5 


T 53 S 43 


212 


T91 





Patentansp ruche 

1 . Verfahren zur Erzeugung eines Antikorpers oder eines Fragments hiervon, der human isierte schwere und leichte 
Ketten der variablen Region eines Nagetierantikorpers umfasst, wobei das Verfahren folgendes umfasst: 

(a) Erzeugen von Sequenzalignments, lediglich in Gerust- (Framework-) Positionen, aus relativen Zugang- 
lichkeitsverte ilungen aus Rontgenkristallographiestrukturen eines Pooles schwerer und leichter Ketten der 
variablen Antikorperregion, um einen Satz schwerer und leichter Ketten oberflachenexponierten Gerust-Po- 
sitionen zu ergeben; 

(b) Bestimmen eines Satzes schwerer und leichter Ketten oberflachenexponierter Aminosaurereste fur die 
variable Region eines Nagetierantikorpers unter Verwendung des Satzes an oberflachenexponierten Gerust- 
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Positionen, erzeugt in Schritt (a); 

(c) Identifizicren eines Satzes schwerer und leichter Ketten oberflachenexponierter Aminosaurereste einer 
variablen Region, die denjenigen des Satzes der Nagetieroberflachenexponierten Aminosaurereste, definiert 
in Schritt (b), am ahnlichsten ist, aus Aminosauresequenzen eines humanen Antikorpers, wobei die schweren 
und leichten Ketten dieses humanen Antikorpers naturlich gepaart sind Oder nicht naturlich gepaart sind; 

(d) Substituieren in der Aminosauresequenz der variablen Nagetier-Region des Satzes an schweren und leich- 
ten Ketten oberflachenexponierten Aminosaureresten, definiert in Schritt (b) t durch den humanen Satz an 
schweren und leichten Ketten oberflachenexponierten Aminosaureresten identifiziert in Schritt (c); 

(e) Konstruieren dreidimensionaler Modelle der variablen Region des Nagetierantikorpers und der variablen 
Region des Nagetierantikorpers, die sich durch das Substituieren ergibt, das in Schritt (d) spezifiziert ist; 

(0 Vergleichen der dreidimensionalen Modelle, die in Schritt (e) konstruiert wurden und Identrfizteren aller 
Aminosaurereste aus den in den Schritten (b) und (c) identifizierten Satzen, die jedem Atom jedes Restes der 
komplementaritatsbestimmenden Regionen der variablen Nagetier-Regionen nahe ist; 

(g) Verandern aller in Schritt (f) identifizierten Reste vom humanen zum urspriinglichen Nagetieraminosaure- 
rest, um dadurch einen humanisierenden Satz an oberflachenexponierten Aminosaureresten zu definieren; 

(h) Ersetzen des Satzes der variablen Region oberflachenexponierter Aminosaurereste eines Nagetieranti- 
korpers definiert in Schritt (b) durch den humanisierenden Satz an oberflachenexponierten Aminosaureresten 
definiert in Schritt (g); und 

(i) Erzeugen der gepaarten Peptide, 

dadurch gekennzeichnet, dass in Schritt (a) Sequenzalignments aus einer ausreichenden Anzahl schwerer und 
leichter Ketten aus variablen Antikorper-Regionen erzeugt werden, um einen Satz an schweren und leichten Ketten 
oberflachenexponierten Gerust-Positionen zu liefern, wobei der Satz in zumindest 98% des Sequenzalignment- 
positionen identisch ist und dadurch, dass in Schritt (f) Aminosaurereste aus diesen in Schritten (b) und (c) iden- 
tifizierten Satzen, die innerhalb 5 x 10 -10 m (5 Angstrom) jedes Atoms jedes Restes der komplementaritatsbestim- 
menden Regionen der variablen Region liegen, die humanisiert werden sollen, identifiziert werden. 

Verfahren nach Anspruch 1 , wobei der Satz oberflachenexponierter Gerust-Positionen der schweren und leichten 
Ketten in Schritt (a) in zumindest 98% der Sequenzalignmentpositionen identisch ist. 

Verfahren nach Anspruch 1 oder 2, wobei die variable Region des Nagetierantikorpers eine variable Region eines 
murinen Antikorpers ist. 

Verfahren nach Anspruch 1 oder 2, wobei die oberflachenexponierten Aminosaurereste solche Reste sind, deren 
Losungsmittelzuganglichkeit uber 30% ist. 

Peptid, das durch das Verfahren nach einem der Anspruche 1 - 4 erhaltlich ist. 

Verfahren zur Herstellung eines humanisierten Nagetierantikorpers oder Fragmentes hiervon durch Umgestalten 
der Oberflache, wobei das Verfahren folgendes umfasst: 

(a) Erzeugen von Sequenzalignments, nur in Gerust-Positionen, aus den relativen Zuganglichkeitsverteilun- 
gen aus Rontgenkristallographiestukturen eines Pooles schwerer und leichter Ketten von variablen Antikor- 
perregionen, um einen Satz an leichten und schweren Ketten oberflachenexponierten Gerust-Positionen zu 
liefern; 

(b) Definieren fur einen Nagetierantikorper oder Fragment hiervon eines Satzes schwerer und leichter Ketten 
oberflachenexponierter Aminosaurereste variabler Regionen unter Verwendung des Satzes an oberflachen- 
exponierten Gerust-Positionen, die in Schritt (a) erzeugt wurden; 

(c) Identifizieren eines Satzes schwerer und leichter Ketten oberflachenexponierter Aminosaurereste einer 
variablen Region aus humanen Antikorperaminosauresequenzen, die dem Satz an oberflachenexponierten 
Nagetier-Aminosaureresten definiert in Schritt (b) am meisten identisch sind, wobei die schweren und leichten 
Ketten aus dem humanen Antikorper naturlich gepaart oder nicht gepaart sind; 

(d) Substituieren in der Aminosauresequenz des Nagetierantikorpers oder Fragments hiervon des Satzes aus 
schweren und leichten Ketten oberflachenexponierten Aminosaureresten definiert in Schritt (b) mit dem hu- 
manen Satz an schweren und leichten Ketten oberflachenexponierten Aminosaureresten identifiziert in Schritt 
(c); 

(e) Konstruieren dreidimensionaler Modelle der variablen Region des Nagetierantikorpers oder des Fragments 
hiervon und der variablen Region des Nagetierantikorpers oder Fragments hiervon, der sich aus dem in Schritt 
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(d) spezifizterten Substituieren ergibt; 

(f) Vergleichen der dreidimensionalen Modelle, die in Schritt (e) konstruiert wurden und Identifizieren aller 
Aminosaurereste aus den in den Schrrtten (b) und (c) identifizierten Satzen, die jedem Atom oderjedem Rest 
der komplementaritatsbestimmenden Regionen des Nagetierantikorpers oder Fragments hiervon ahnlich sind; 

(g) Verandern aller Reste, die in Schritt (f) identifiziert wurden, vom humanen zum ursprunglichen Nagetiera- 
minosaurerest, urn dadurch einen humanisierenden Satz an oberflachenexponierten Aminosaureresten zu 
definieren; 

(h) Ersetzen des Satzes an Nagetierantikorper oberflachenexponierten Aminosaureresten definiert in Schritt 
(b) durch den humanisierenden Satz an oberflachenexponierten Aminosaureresten definiert in Schritt (g); und 

(i) Erzeugen des humanisierten Antikorpers oder Fragments hiervon; 

dadurch gekennzelchnet, dass in Schritt (a) Sequenzalignments aus einer ausreichenden Anzahl an schweren 
und leichten Ketten der variablen Antikdrper-Region erzeugt werden, urn einen Satz an schweren und leichten 
Ketten oberflachenexponierten Gerust-Positionen zu liefern, wobei der Satz in zumindest 98% der Sequenzalign- 
mentpositionen identisch ist und 

dadurch gekennzelchnet, dass in Schritt (f) Aminosaurereste aus den in den Schritt en (b) und (c) identifizierten 
Aminosaureresten, die innerhalb 5 x 10 _10 m (5 Angstrom) von jedem Atom jedes Restes der komplementaritats- 
bestimmenden Regionen des Nagetierantikorpers oder Fragments hiervon, die humanisiert werden sollen, liegen, 
identifiziert werden. 

7. Verfahren nach Anspruch 6, wobei der Nagetierantikorper ein Antikdrperfragment ist. 

8. Verfahren nach Anspruch 6 oder 7, wobei der Satz an schweren und leichten Ketten oberflachenexponierten Ge- 
rust-Positionen in Schritt (a) in zumindest 98% des Sequenzalignmentpositionen identisch sind. 

9. Verfahren nach Anspruch 7, wobei das Nagetierantikorperfragment ein einkettiger Antikorper, ein F v -Fragment, 
ein Fab-Fragment, ein Fab 2 -Fragment oder ein Fab'-Fragment ist. 

10. Verfahren nach Anspruch 6, 7 oder 8, wobei Schritt (c) einen Satz naturlich gepaarter schwerer und leichter Ketten 
oberflachenexponierter Aminosaurereste identifiziert, die zu dem Satz an oberflachenexponierten Aminosaurere- 
sten, definiert in Schritt (b), am meisten identisch sind. 

11. Verfahren nach Anspruch 6, 7 oder 8, wobei die oberflachenexponierten Aminosaurereste solche Reste sind, 
deren Losungsmittelzuganglichkeit 30% betragt. 

12. Verfahren nach Anspruch 6, 7 oder 8, wobei der Nagetierantikorper oder das Fragment hiervon ein muriner Anti- 
korper ist. 

13. Verfahren nach Anspruch 12, wobei der Satz an Gerust-Positionen oberflachenexponierter Aminosaurereste durch 
den in Tabelle 1 dargestellten Satz und die Alignments definiert ist, die in den Figuren 3A und 3B dargelegt sind. 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34 A5S5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 83 Q 22 L 5 


59 


T61 L37 P26S26G17A14L7 


T87S36 A 29 L 17 P 5 


15 


P 62 V 25 L 1 2 


L 47 P 30 V 8 A 7 


18 


R57S18T13P6 


R38K22S 13 Q 12 T 8 


46 


P 94 


P 62 S 9 


47 


G 89 


G 71 D 18 


51 


K43 R31 


K70 Q 13 R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 


73 


S96 


S 90 I 5 
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Table 1 (fortgesetzt) 



Light Chain 


Position 


Human 


Mouse 


76 


D43T18S 16E 15 


D87S15A5K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 8 


111 


K 74 R 1 2 N 6 


K93 


115 


K 54 L 40 


K87L5 


116 


R 60 G 33 S 5 


R 69 G 9 


117 


Q 50 T 37 E 6 P 6 


A74Q 14 P5 R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 83 T 7 


Q 68 K 26 


122 


V59 L 15 Q 13 


Q57 V27L5 K5 


126 


G 54 A 23 P 1 8 


G 36 P 30 A 29 


127 


G53E22 A14D7 


E 45 G 43 S 6 


128 


L81 V31 F7 


L96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


131 


P95 


P 91 A 5 


132 


G 74 S 16 T 7 


G 82 S 17 


136 


R 53 K 23 S 1 7 T 7 


K68S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P84S 10 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 1 0 R 8 


K 50 Q 30 N 1 0 H 5 


183 


D26P25A17Q 10T7 


E31 P 22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K 83 Q 7 


187 


G 66 S 21 T 5 


G 62 S 18 D 10 


195 


T30 D 26 N 19 K 7 


T 36 K 30 N 26 D 6 


196 


S91 


S 76 A 1 6 


197 


K 85 I 8 T 8 R 5 


S48K34Q 11 


208 


R46T 18 K 17 D 6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 6 


E 66 D 7 


210 


E46A18D13S9Z8V5 


T53 S43 


212 


T91 





Verfahren nach Anspruch 6, 7 oder 8, wobei der Nagetierantikorper oder das Fragment hiervon der murine Anti- 
korper N901 ist. 

Verfahren nach Anspruch 1 4, wobei der Satz an Gerust-Positionen oberflachenexponierter Aminosaurereste durch 
den in Tabelle 1 dargestellten Satz und die in den Figuren 3A und 3B dargelegten Alignments definiert ist. 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 

3 


D 51 E 34 A 5 S 5 
V 38 Q 24 S 24 Y 6 


D 78 Q 9 E 6 
V 63 Q 22 L 5 
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Table 1 (fortgesetzt) 



5 



10 



15 



20 



30 



40 



45 



Light Chain 


Position 


Human 


Mouse 


5 


T 61 L 37 


T B7 


g 


P26S26G17A14L7 


S36A29L17P5 


15 


P 62 V 25 L 1 2 


L 47 P 30 V 8 A 7 


18 


R57S18T13P6 


R 38 K 22 S 13 Q 12 T 9 


46 


P 94 


P 62 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K70Q13R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 


73 


S 96 


S 90 I 5 


76 


D 43T 16 S 16 E 15 


D67S 15 A 5 K5 


86 


P44A27S 17TB 


A50P11 T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K74R 12 N 6 


K93 


115 


K 54 L 40 


K87 L5 


116 


R 60 G 33 S 5 


R 89 G 9 


117 


Q 50 T 37 E 8 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


116 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 63 T 7 


Q 68 K 26 


122 


V59L 15 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G53E22A14D7 


E45G43S6 


128 


L61 V31 F7 


L96 


130 


K46Q41 E5 


K 52 Q 27 R 1 7 


131 


P 95 


P91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 17 


136 


R 53 K 23 S 1 7 T 7 


K66S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D8 


160 


P 84 S 10 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K76Q 10 R8 


K50 Q 30 N 10 H 5 


183 


D26P25 A 17 Q 10 T 7 


E 31 P 22 D 17 A 12 Q 17 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q7 


187 


G 66 S 21 T 5 


G62S18D10 


195 


T 30 D 26 N 1 9 K 7 


T 36 K 30 N 26 D 5 


196 


S 91 


S 76 A 1 6 


197 


K 85 I 8 T 8 R 5 


S46K34Q 11 


208 


R46T18K17D6 


S 67 A 14T 11 


209 


A 50 P21 S 13T8 


E 88 D 7 


210 


E46A18D 13S9Z8V5 


T53S43 


212 


T91 





16. Ein in seiner Oberflache umgeformter Nagetierantikorper Oder ein Fragment hiervon, der durch das Verfahren 
nach Anspruch 6, 7 Oder 8 hergestellt wurde. 
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17. Oberflachenumgeformter Antikorper Oder Fragment hiervon nach Anspruch 1 6, wobei der Nagetierantikorper ein 
Antikorperfragment ist. 

18. Oberflachenumgeformter Antikorper oder Fragment hiervon nach Anspruch 17, wobei das Nagetierantikdrperfrag- 
ment ein einkettiger Antikorper, ein F v -Fragment, ein Fab-Fragment, ein Fab 2 -Fragment Oder ein Fab'-Fragment 
ist. 

19. Oberflachenumgeformter Antikorper oder Fragment hiervon nach Anspruch 1 6 Oder 1 7, wobei die oberflachenex- 
ponierten Aminosaurereste solche Reste sind, deren Losungsmittelzuganglichkeit Qber30% betragt. 

20. Oberflachenumgeformter Antikorper Oder Fragment hiervon nach Anspruch 16 oder 17, wobei der Nagetieranti- 
korper oder das Fragment hiervon ein muriner Antikorper ist. 

21. Oberflachenumgeformter Antikorper oder Fragment hiervon nach Anspruch 20, wobei der Satz an Gerust-Posi- 
tionen oberflachenexponierter Aminosaurereste durch den in Tabelle 1 dargestellten Satz und die in den Figuren 
3A und 3B dargelegten Alignments definiert ist: 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L37 


T67 


9 


P26S26G 17 A 14 L 7 


S36A29L17P5 


15 


P 62 V25 L 12 


L 47 P 30 V 8 A 7 


18 


R57S 18T 13 P6 


R38K22S 13 Q 12 T 9 


46 


P 94 


P82S9 


47 


G 89 


G 71 D 18 


51 


K43 R31 


K70Q 13 R 8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 26 


73 


S 96 


S 90 I 5 


76 


D43T18S16E15 


D67S 15 A5K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E91 D6 


111 


K 74 R 12 N 6 


K93 


115 


K 54 L 40 


K87L5 


116 


R 60 G 33 S 5 


R89G9 


117 


Q 50 T 37 E6 P 6 


A74Q 14 P 5 R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 83 T 7 


Q 68 K 26 


122 


V 59 L 15 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G53 E22 A 14 D 7 


E 45 G 43 S 6 


128 


L 81 V 31 F 7 


L96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 1 7 


136 


R 53 K23 S 17 T 7 


K68S 17 R 13 


143 


G 96 


G98 
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Table 1 (fortgesetzt) 



Heavy Chain 


Position 


Human 


Mouse 


145 


T 46 S 32 N 9 ! 7 


T63S19N7A5D5 


160 


P 64 S 1 0 


P 69 H 7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 1 0 R 6 


K50Q30N10H5 


183 


D 26 P 25 A 17 Q 10 T 7 


E31 P 22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q 7 


187 


G66S21 T5 


G 62 S 1 8 D 1 0 


195 


T30D26N 19K7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


206 


R46T18 K 1 7 D 6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 8 


E 88 D 7 


210 


E46A18D13S9Z8V5 


T 53 S 43 


212 


T91 





22. Oberflachenumgeformter Antikorper Oder Fragment hiervon nach Anspruch 16 Oder 17, wobei der Nagetieranti- 
korper oder das Fragment hiervon, das humanisiert werden soli, der murine Antikorper N901 ist. 

23. Oberflachenumgeformter Antikorper oder Fragment hiervon nach Anspruch 16 oder 17, wobei die Gertist-Posi- 
tionen oberflachenexponierter Aminosaurereste durch den in Tabelle 1 dargestellten Satz und die in den Figuren 
3A und 3B dargelegten Alignments definiert ist: 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T 61 1 L 37 


T87 


9 


P26S26G 17 A14L7 


S 36 A 29 L 1 7 P 5 


15 


P 62 V25 L 12 


L 47 P 30 V 8 A 7 


18 


R57S 18T13 P6 


R38K22S13Q12T9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K43 R31 


K70Q 13 R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 26 


73 


S 96 


S 90 1 5 


76 


D 43T 18 S 16 E 15 


D 67 S 15 A 5 K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K 74 R 12 N 6 


K93 


115 


K 54 L 40 


K87 L5 


116 


R 60 G 33 S 5 


R 89 G 9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 
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Table 1 (fortgesetzt) 



Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 O 29 D 10 


120 


Q 83 T 7 


Q 66 K 26 


122 


V59L15Q13 


O 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


Q53E22A14D7 


E 45 G 43 S 6 


128 


L 61 V 31 F 7 


L 96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 17 


136 


R53K23S17T7 


K66S17R13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 1 7 


T63S 19N7A5D5 


160 


P 84 S 10 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 1 0 R 8 


K 50 O 30 N 10 H 6 


183 


D26P25A17Q 10T7 


E31 P22D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K 83 Q 7 


187 


G 66 S21 T5 


G62S 18 D 10 


195 


T30 D 26 N 19 K7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


208 


R 46T 18 K 17 D6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 8 


E 88 D 7 


210 


E46A18D13S9Z6V5 


T 53 S 43 


212 


T91 





Revendlcatlons 

1. Procede pour produire un anticorps ou un fragment de celui-ci qui comprend des chaTnes lourdes et legeres hu- 
manisees d'une region variable d'un anticorps de rongeur, ledit procede comprenant : 

(a) la realisation d'alignement de sequences, dans des positions de structure uniquement, a partir de distri- 
bution par approche relative de structure cristallographique au rayon X d'un ensemble de chaTnes lourdes et 
legeres d'une region variable d'anticorps pour donner un jeu de position de structure expose a la surface d'une 
chain e lourde et I eg ere; 

(b) la definition pour une region variable d'anticorps de rongeur d'un jeu de residus d'acide amine expose a 
la surface de chaTnes lourdes et legeres en utilisant ledit jeu de position de structure expose a la surface 
realise dans ladite etape (a) ; 

(c) ('identification a partir de sequences d'acides amines d'anticorps humains d'un jeu de residus d'acides 
amines exposes a la surface de chame lourde et legere de region variable qui est le plus strictement identique 
audit jeu de residus d'acides amines exposes a la surface de rongeurs definis dans ladite etape (b) t dans 
lequel lesdites chaTnes lourdes et legeres dudit anticorps humain sont ou ne sont pas naturellement appariees ; 

(d) la substitution dans la sequence d'acides amines de ladite region variable de rongeurs, dudit jeu de residus 
d'acide amines exposes a la surface de chaTnes lourdes et legeres defini dans ladite etape (b) avec ledit jeu 
humain de residus d'acides amines exposes a la surface de chaTnes lourdes et legeres identifie dans ladite 
etape (c) ; 

(e) la construction de modeles tridimensionnels de ladite region variable dudit anticorps de rongeur et de ladite 
region variable dudit anticorps de rongeurs resultant de la substitution sp6cifi6e dans ladite etepe (d); 

(f) la comparaison desdits modeles tridimensionnels construits dans ladite etape (e) et ('identification de tout 
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res id us d'acides amines a parti r desdits jeux identifies dans lesdites etapes (b) et (c) qui sont proches de tout 
atome de tout residus des regions de determination com plementa ires de ladite region variable de rongeurs ; 

(g) le changement de tout residus identifie dans ladite etape (f) du residu d'acide amine humain au residu 
d'amino-acide de rongeurs pour ainsi definir un jeu humanisant de residus d'acide amines exposes a la 
surface ; 

(h) le remplacement du jeu de residus d'acides amines expose a la surface de la region variable d'anticorps 
de rongeurs defini dans ladite etape (b) avec le jeu humanisant de residus d'acides amines exposes a la 
surface definie dans ladite etape (g) ; et 

(i) la production de peptides appariges, 

caracterlse en ce que dans I'etape (a), les alignements de sequences sont realises a partir d'un nombre 
suffisant de chaTnes lourdes et legeres de regions variables d'anticorps pour donner un jeu de positions de structure 
expose a la surface de chaTnes lourdes et legeres dans lesquelles (edit jeu est identique dans au moins 98% 
desdites positions d'alignement de sequences et en ce que dans I'etape (f), les residus d'acides amines a partir 
desdits jeux identifies dans lesdites etapes (b) et (c) qui sont de 5x10" 10 m (5 Angstroms) de tout atome de tout 
residus des regions de determinaison complementaires de ladite region variable a humaniser sont identifies. 

Precede selon la revendication 1 , dans lequel le jeu de positions de structure expose a la surface de chaTnes 
lourdes et legeres dans I'etape (a) est identique a au moins 98% desdites positions d'alignement de sequences. 

Procede selon la revendication 1 ou 2, dans lequel la region variable de I'anticorps de rongeurs est une region 
variable d'un anticorps de murin. 

Procede selon la revendication 1 ou 2, dans lequel lesdits residus d'acides amines exposes a la surface sont des 
residus dont I'accessibilite au solvant est au-dessus de 30%. 

Peptide obtenu par le procede selon Tune quelconque des revendications 1 a 4. 

Procede de production d'un anticorps de rongeurs humanises ou d'un fragment de celui-ci par remodelage de la 
surface, ledit procede comprenant : 

(a) la realisation d'alignement de sequences, dans des positions de structure uniquement, a partir de distri- 
bution par approche relative de structure cristallographique au rayon X d'un ensemble de chaTnes lourdes et 
legeres de regions variables d'anticorps pour donner un jeu de position de structure expose a la surface de 
chaTnes lourdes et legeres ; 

(b) la definition pour un anticorps de rongeurs ou pour un fragment de celui-ci d'un jeu de residus d'acide 
amine expose a la surface de chaTnes lourdes et legeres de region variable en utilisant ledit jeu de positions 
de structure expose a la surface realise selon ladite etape (a) ; 

(c) 1'tdentification a partir de sequences d'acides amines d'anticorps humains d'un jeu de residus d'acides 
amines exposes a la surface de chaTnes lourdes et legeres de regions variables qui est te plus strictement 
identique audit jeu de residus d'acides amines exposes a la surface de rongeurs definis dans ladite etape (b), 
dans lequel lesdites chaTnes lourdes et legeres dudit anticorps humain sont ou ne sont pas naturellement 
appariees ; 

(d) la substitution dans la sequence d'acides amines dudit anticorps de rongeurs ou d'un fragment de celui- 
ci dudit jeu de residus d'acides amines exposes a la surface de chaTnes lourdes et legeres defini dans ladite 
etape (b) avec ledit jeu humain de residus d'acides amines exposes a la surface de chaTnes lourdes et legeres 
identifie dans ladite etape (c) ; 

(e) la construction de mode les tridimensionnels de ladite region variable dudit anticorps de rongeur ou d'un 
fragment de celui-ci et de ladite region variable dudit anticorps de rongeurs ou d'un fragment de celui-ci re- 
sultant de la substitution specifiee dans ladite etape (d) ; 

(f) la comparaison desdits modeles tridimensionnels construits dans ladite etape (e) et I'identification de tout 
residus d'acides amines a partir desdits jeux identifies dans lesdites etapes (b) et (c) qui sont proches de tout 
atome de tout residus des regions de determinaison complementaires dudit anticorps de rongeurs ou d'un 
fragment de celui-ci ; 

(g) le changement de tout residus identifie dans ladite etape (f) du residu d'acide amine humain en un residu 
d'acides amines de rongeurs d'origine pour ainsi definir un jeu humanisant de residus d'acide amines exposes 
a la surface ; 

(h) le remplacement du jeu de residus d'acides amines expose a la surface d'anticorps de rongeurs definie 
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dans ladite gtape (b) avec le jeu humanisant de residus d'acides amines exposes a la surface definie dans 
ladite etape (g) ; et 

(t) la production dudrt anticorps humanise ou d'un fragment de celui-ci t 

caracterlse en ce que dans I'etape (a) les alignements de sequences sont realises a parti r d'un nombre stiff isant 
de chatnes iourdes et legeres de regions variables d'anticorps pour donner un jeu de positions de structure expose 
a la surface de chatnes Iourdes et legeres dans lequel ledit jeu est identique dans au moins 98% desdites positions 
d'alignement de sequences et en ce que dans I'etape (f), les residus d'acides amines a partir des jeux identifies dans 
lesdites etapes (b) et (c) qui sont de 5x10" 10 m (5 Angstroms) de tout atome de tout residus des regions de determi- 
naison complementaires dudit anticorps de rongeurs ou d'un fragment de celui-ci a human iser sont identifies. 

. Procede selon la revendication 6, dans lequel ledit anticorps de rongeurs est un fragment d'anticorps. 

. Procede selon la revendication 6 ou 7, dans lequel le jeu de positions de structure expose a la surface de chaTnes 
Iourdes et legeres dans I'etape (a) est identique a au moins 98% desdites positions d'alignement de sequences. 

. Proced6 selon la revendication 7, dans tequel ledit fragment d'anticorps de rongeurs est un anticorps a chaTne 
unique, un fragment F v , un fragment Fab, un fragment Fab 2 ou un fragment Fab'. 

0. Procede selon la revendication 6, 7 ou 8, dans lequel ladite I'etape (c) identifie un jeu de residus d'acides amines 
exposes a la surface de chaTnes Iourdes et legeres naturellement appariees qui est le plus strictement identique 
audit jeu de residus d'acides amines exposes a la surface definie dans ladite etape (b). 

1. Procede selon la revendication 6, 7 ou 8, dans lequel lesdits residus d'acides amines exposes a la surface sont 
des residus dont ('access ibi lite par solvant est de 30%. 

2. Procede selon la revendication 6, 7 ou 8, dans lequel I'anticorps de rongeurs ou un fragment de celui-ci est un 
anticorps murin. 

3. Procede selon la revendication 12, dans lequel ledit jeu des positions de structure des residus d'acides amines 
exposes a la surface est defini par le jeu represents dans le tableau 1 et les alignements etablis sur les figures 
3A et 3B : 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34 ASS 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 83 Q 22 L 5 


59 


T61 L 37 P26 S 26 G 17 A 14 L 7 


T87S36A29L17P5 


15 


P62 V25L12 


L 47 P 30 V 8 A 7 


18 


R57S18T13P6 


R38K22S 13 Q 12 T 8 


46 


P 94 


P 62 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K70Q 13 R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 


73 


S 96 


S 90 I 5 


76 


D43T 18 S 16 E 15 


D87S 15 A5K5 


86 


P 44 A 27 S 1 7 T 8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 8 


111 


K 74 R 12 N 6 


K 93 


115 


K 54 L 40 


K87 L5 


116 


R 60 G 33 S 5 


R 69 G 9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 
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Table 1 (suite) 



Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 83 T 7 

xj4 i * 


Q 68 K 26 


12? 


V 59 L 15 O 1 ^ 


O 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 

X«Ji ^J^T i^_-XJ 1 | KJ 


G 36 P 30 A 29 


127 


G53E22A14D7 


E 45 G 43 S 6 

* XV X^rf* 1 X^ XV 


128 


L 81 V 31 F 7 

X^ ■ W X^ II * 


L 96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 1 7 

1 X X^^_ XJC ^— ¥ 11 1 # 


131 


P 95 


P 91 A 5 

1 \J 1 • 1 XV 


132 


G 74 S 1 6 T 7 


G 82 S 1 7 

X-* X_J 1 / 


136 


R53K23S 17T7 


K68S17R13 

Ix W w xV l# 1 1 1 xV 


143 


G 96 


G 98 


145 


T 46 S 32 N Q 1 7 


T63S1QN7A5D5 


1 60 


P 84 S 10 


P 89 H 7 


1 61 


G 93 

xwl 


G 71 E 24 


1 62 


K 7fi d 1 O R ft 




183 


D26P25A17Q 10T7 


E31 P 22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K 83 Q 7 


187 


G 66 S 21 T 5 


G 62 S 18 D 10 


195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 


196 


S91 


S 76 A 1 6 


197 


K 85 i 8 T 8 R 5 


S48K34Q 11 


208 


R46T18 K 17 D 6 


S 67 A 14T 11 


209 


A50 P21 S 13T6 


E 66 D 7 


210 


E46A18D13S9Z8V5 


T53S43 


212 


T91 





Precede selon la revendication 6, 7 ou 8, dans lequel I'anticorps de rongeurs ou un fragment de celui-ci est un 
anticorps murin N901. 

Procede selon la revendication 14, dans lequel ledit jeu de positions de structure des residus d'acides amines 
exposes a la surface est defini par le jeu represents dans le tableau 1 et les alignements etablis sur les figures 
3A et 3B : 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D78Q9E6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L 37 


T B7 


9 


P26S26G17A14L7 


S36 A 29 L 17 P 5 


15 


P 62 V25 L 12 


L 47 P 30 V 8 A 7 


18 


R 57 S 18T 13 P 6 


R38K22S13Q12T9 


46 


P 94 


P 62 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K70 Q 13 R 8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 28 
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Table 1 (suite) 



Light Chain 


Position 


Human 


Mouse 


73 


S 96 


S 90 I 5 


76 


D 43T 16 S 16 E 15 


D67S 15 A5 K5 


86 


P44A27S 17TB 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K 74 R 12 N 6 


K93 


115 


K 54 L 40 


K87L5 


116 


R 60 G 33 S 5 


R89G9 


117 


Q 50 T 37 E 8 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


116 


E 47 Q 46 


E 59 Q 29 D 1 0 


120 


Q 63 T 7 


Q 68 K 26 


122 


V 59 L 15 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G53E22A14D7 


E45G43S6 


128 


L61 V31 F7 


L 96 


130 


K46Q41 E5 


K 52 Q 27 R 1 7 


131 


P 95 


P 91 A 5 


132 


G74S 16 T 7 


G 82 S 17 


136 


R53K23S 17 T 7 


K66 S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D8 


160 


P 84 S 10 


P 89 H 7 


161 


G93 


G 71 E 24 


162 


K 76 Q 10 R 8 


K50 Q 30 N 10 H 5 


183 


D26P25 A 17 Q 10 T 7 


E31 P22D17A12Q17 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q7 


187 


G 66 S 21 T 5 


G 62 S 1 8 D 1 0 


195 


T 30 D 26 N 1 9 K 7 


T 36 K 30 N 26 D 5 


196 


S 91 


S 76 A 16 


197 


K 85 I 8 T 8 R 5 


S46K34Q 11 


208 


R46T18K17D6 


S 67 A 14T 11 


209 


A50P21 S 13T8 


E 88 D 7 


210 


E46A18D 13S9Z8V5 


T53 S 43 


212 


T91 





6. Anticorps de rongeurs remodele a la surface ou fragment de celui-ci realise par le procede de la revendication 6, 
7 ou 8. 

7. Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 16, dans lequel ledit anticorps de 
rongeurs est un fragment d'anticorps. 

8. Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 17, dans lequel ledit fragment 
d'anticorps de rongeurs est un anticorps a chaine unique, un fragment F v , un fragment Fab, un fragment Fab 2 ou 
un fragment Fab'. 

9. Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 1 6 ou 1 7, dans lequel lesdits residus 



236 



EP0 592 106 B1 



d'acides amines exposes a la surface sont des res id us dont I'accessibiiite par sot van t est au-dessus de 30%. 

Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 16 ou 17, dans lequel I'anticorps 
de rongeurs ou un fragment de celui-ci est un anticorps murin. 

Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 20, dans lequel leditjeu depositions 
de structure des residus d'acides amines exposes a la surface est dgfini par le jeu represents dans le tableau 1 
et les alignements 6tablis sur les figures 3A et 3B : 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L37 


T67 


9 


P26S26G 17 A 14 L 7 


S 36 A 29 L 17 P 5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R 57S 18T 13 P 6 


R38K22S 13 Q 12 T 9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K43R31 


K70Q 13 R8T5 


63 


G91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 26 


73 


S 96 


S 90 I 5 


76 


D 43T 18 S 16 E 15 


D67S 15 A5K5 


86 


P44A27S17T8 


A50P11 T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K 74 R 12 N 6 


K93 


115 


K 54 L 40 


K87L5 


116 


R 60 G 33 S 5 


R 89 G 9 


117 


Q 50 T 37 E6 P 6 


A74Q 14 P5 R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 10 


120 


Q83T7 


Q 68 K 26 


122 


V59L15Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G 53 E 22 A 14 D 7 


E 45 G 43 S 6 


128 


L 81 V 31 F 7 


L96 


130 


K46Q41 E5 


K52Q27 R 17 


131 


P 95 


P 91 A 5 


132 


G 74 S 16 T 7 


G 82 S 17 


136 


R53K23S17T7 


K 68 S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P 64 S 10 


P 69 H 7 


161 


G 93 


G 71 E 24 


162 


K76Q10R6 


K 50 Q 30 N 1 0 H 5 


183 


D 26 P25 A 17 Q 10 T 7 


E 31 P 22 D 17 A 12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K53Q22R7N5 


K 83 Q 7 
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Table 1 (suite) 



Heavy Chain 


Position 


Human 


Mouse 


187 


G66S21 T5 


G 62 S 18 D 10 


195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


206 


R46T18K17D6 


S 67 A 14T 11 


209 


A 50 P 21 S 13T8 


E88D7 


210 


E46A18D13S9Z8V5 


T 53 S 43 


212 


T91 





22. Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 16 ou 17, dans lequel I'anticorps 
de rongeurs ou un fragment de celui-ci a humaniser est un anticorps murin N901 . 

23. Anticorps remodele a la surface ou fragment de celui-ci selon la revendication 16 ou 17, dans lequel lesdites 
positions de structure des residus d'acides amines exposes a la surface sont definies par le jeu represents dans 
le tableau 1 et les alignements etablis sur les figures 3A et 3B : 



Table 1 



Light Chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 S 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 1 L37 


T87 


9 


P26S26G 17A14L7 


S36A29L17P5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R57S18T13P6 


R 38 K22 S 13 Q 12 T 9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K43 R31 


K70Q 13 R8T5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 26 S 26 


73 


S 96 


S 90 1 5 


76 


D 43T 18 S 16 E 15 


D67S 15 A 5 K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K 74 R 1 2 N 6 


K 93 


115 


K 54 L 40 


K87L5 


116 


R 60 G 33 S 5 


R89G 9 


117 


Q 50T37 E 6 P 6 


A74Q 14 P5 R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E59Q29 D 10 


120 


Q 83 T 7 


Q 66 K 26 


122 


V59L 15 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P 1 8 


G 36 P 30 A 29 


127 


Q 53 E 22 AMD 7 


E 45 G 43 S 6 


128 


L 61 V 31 F 7 


L96 


130 


K 46 Q 41 E 5 


K52Q27 R 17 
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Table 1 (suite) 



Heavy Chain 


Position 


Human 


Mouse 


131 


P 95 


P 91 A 5 


132 


G 74 S 1 6 T 7 


G 82 S 1 7 


136 


R 53 K 23 S 1 7 T 7 


K 66 S 17 R 13 


143 


G 96 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P 84 S 1 0 


P 89 H 7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 1 0 R 8 


K 50 Q 30 N 10 H 6 


183 


D 26 P 25 A 17 Q 10 T 7 


E31 P22 D 17 A12 Q 11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q 7 


187 


G66S21 T5 


G 62 S 18 D 10 


195 


T30D26N 19K7 


T36K30N26D6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S46K34Q 11 


208 


R 46T 18 K 17 D6 


S 67 A 14T 11 


209 


A 50 P 21 S 13 T 8 


E 88 D 7 


210 


E46A18D13S9Z6V5 


T 53 S 43 


212 


T91 
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Loop to be modelled 



Attempt to build loop by 
finding canonical Forms 



No canonical form ! 



COR length 
N =5 5 or less 



CDR length 
N = 5,6or7 



CDR length 
N = 8 or more 



Search database for 
backbone conformations 

I I 

1) Overlap loops onto framework 

2) Correct sequences 

3) Add explicit hydrogens 

4) Correct atom order 



Construct backbone 

by conformational search 



Delete mid section of each 
loop and construct with 
conformational generator 



Construct sidechains with 
conformational generator 



I 



Calculate energy of each conformation 
using the EUREKA forcefield 



Select from the five lowest energies 
by FILTER algorithm 



FIG. I 



MODEL LOOP 
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FIG. 2 
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FIG. 5 
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